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L''T]:ie  Poviii^  iiKai's  Soving 


Selected  by  the 
Pennsylv€uiia  R.R 


T'hi^  photo  shows  Kreolite  Luj:  W’ood 
RIocks  oil  a  loading  platform  of  the  Penn¬ 
sylvania  R.K.  at  their  Erie,  Pa.,  Ware¬ 
house.  Eu}i  Blocks  were  selected  for  this 
work  for  two  reasons.  First,  because  all 
dantjer  of  “huckliii}!:”  is  eliminated — when 
the  blocks  absorb  moisture  p.nd  evpand  the 
FUGS  compress  and  take  up  the  pressure. 
Second,  these  blocks  are  exceedinuly  durable 
and  easy  to  truck  over.  Full  data  on  re¬ 
quest. 
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Concrete  Ship  Passes 
First  Trial 

The  first  real  sea-going  concrete  ship  has  been 
launched  successfully.  Today  it  floats  on  even  keel 
and  with  uncracked  hull  in  the  element  for  which  it 
was  designed.  Thus  has  been  passed  the  first,  and 
possibly  the  greatest,  test  to  which  it  will  be  subjected, 
though  its  unqualified  success  is  not  even  yet  assured. 
Not  until  it  has  “found  itself"  in  the  crack  and  wrench 
of  the  high  seas  in  storm  will  the  concrete  construc¬ 
tion  cease  to  be  experimental  and  take  its  place  in 
ship  designs  even  in  the  present  days  of  crying  need. 
Meanwhile  the  Government  is  going  ahead  with  all 
proper  speed  on  its  own  concrete  ship  program.  More 
haste,  which  is  being  urged  just  now  in  some  quar¬ 
ters  before  adequate  knowledge  of  detail  is  at  hand, 
will  surely  mean  less  speed  in  the  critical  days  of  next 
fall  and  winter,  when  ships  will  count  most. 

Democracy  in 
Society  Management 

IN  THE  amendment  of  the  constitution  of  the 
American  Society  of  Civil  Engineers,  that  which  is 
most  needed  is  one  which  would  restrict  to  each  dis¬ 
trict  the  privilege  of  voting  for  the  directors  from  that 
district.  This  is  a  democratic  proposal  that  would  re¬ 
ceive  almost  unanimous  approval.  The  absurdity  of 
members  all  over  the  country  having  a  voice  in  deter¬ 
mining  who  shall  represent,  let  us  say,  the  thirteenth 
district,  embracing  Nevada  and  northern  California, 
is  apparent  to  all.  With  that  amendment,  of  course, 
woHId  have  to  go  an  equally  democratic  method  of  select¬ 
ing  the  regular  nominees  for  directors.  These  are 
minimum  requirements.  Once  they  are  operative — 
or  possibly  long  before  that  if  we  have  an  intelligent 
and  aggressive  critical  wing — there  will  be  further 
amendments  tending  to  put  greater  life  and  more  power 
into  the  local,  and  ultimately  the  district,  organizations. 
The  signs  of  the  times  point  in  that  direction. 


“His  Majesty’s 
Opposition^* 


The  proposed  revision  of  the  constitution  of  the 
American  Society  of  Civil  Engineers  has  been 
defeated.  Out  of  a  membership  as  of  Jan.  1  of  8690, 
only  24  per  cent.,  or  2101,  voted.  Of  the  votes  cast  1666 
were  opposed  to  the  revision  and  646  favored  it  The 
rejection  may  be  due  in  part  to  resentment  that  a  per¬ 
sonal  issue  ^as  injected  into  the  discussion.  If  the 
total  vote  of  each  district  were  known  one  might  fonn 
some  judgment  on  that  score.  Certain  it  is,  though, 
that  a  number  of  the  revised  sections  did  not  have  any 


great  degree  of  backing,  notably  the  one  which  would 
have  made  construction  experience  necessary  for  all 
membership.  Now  that  the  revision  is  dead,  it  is  nec¬ 
essary  to  take  in  hand  at  once  piecemeal  revision.  Un¬ 
fortunately  for  the  society  there  is  no  clearly  recog¬ 
nized  leadership  except  that  of  the  management — which 
results  in  peace,  but  also  stagnation.  Intelligent  agita¬ 
tion  would  stimulate  new  society  activity  and  force  to 
the  front  those  issues  which  require  new  constitutional 
authority  or  forms.  In  the  British  Parliament  the 
value  of  the  minority  party’s  critical  function  is  so 
clearly  recognized  that  the  opposition  is  dignified  with 
the  title  of  “His  Majesty’s  Opposition."  Who  shall 
lead — not  an  opposition — but  a  critical  wing  of  the 
American  Society  of  Civil  Engineers?  Whose  sense 
of  duty  to  the  organization  will  encourage  them  to  ac¬ 
cept  the  odium  lhat  comes  with  the  holding  and  press¬ 
ing  of  views  opposed  to  those  of  a  traditionally  conserva¬ 
tive  management?  They  can  do  a  great  work  for  the 
society.  They  will  not  lack  for  followers. 

New  York  Points  the 
Way  in  Garbage  Utilization 

The  utilization  of  a  billion  pounds  of  waste  food¬ 
stuffs  in  a  year  is  made  possible  by  the  New  York 
City  garbage-reduction  plant  described  on  p.  666  of 
this  issue.  Both  grease  and  fertilizer  are  recovered. 
Each  is  needed  now  as  never  before.  Most  Ameri¬ 
can  cities  pay  to  get  rid  of  their  garbage.  New  York 
City  will  receive  a  million  dollars  in  five  years  from 
hers,  delivered  on  scows  at  the  waterfront.  The  con¬ 
tractor  expects  to  make  a  good  profit  from  the  refuse 
after  paying  the  cost  of  water  transportation,  reduc¬ 
tion  expenses  and  capital  charges  on  a  large  and  com¬ 
plicated  mechanical  plant.  At  the  same  time  he  will 
be  adding  to  the  fat  and  fertilizer  supply  and,  by  means 
of  the  latter,  to  the  food  supply  of  the  country.  Every 
city  which  is  paying  out  instead  of  taking  in  money 
for  garbage  disposal  should  lose  no  time  in  having  a 
careful  engineering  investigation  made  to  determine 
whether  and  how  soon  it  also  can  turn  garbage  outgo 
to  income.  If  local  conditions  do  not  favor  reduction, 
or  if  so  much  capital  as  reduction  demands  cannot  be 
had  until  after  the  war,  then  attention  should  be  turned 
to  utilization  by  feeding  to  hogs — as  is  being  prac¬ 
ticed  in  an  increasing  number  of  cities.  This  is  no 
time  to  waste  garbage,  much  less  to  drain  down  the 
fuel  supply  of  the  country  to  bum  it.  Every  few  weeks 
brings  news  of  the  closing  down  of  a  city  garbage  in¬ 
cinerator  and  the  diversion  of  the  garbage  to  hogs. 
Feeding  or  reduction  should  be  the  rule,  at  least  while 
the  war  lasts. 


639 


540 


Vol.  80,  No.  12 


Bandar-Log  or  Bee  ? 

From  the  time  a  monkey  opens  his  eyes  in  the 
morning  until  drowsiness  overpowers  him  at 
night,  he  is  pretty  much  a  law  unto  himself.  He 
does  anything  he  wants  to,  when  he  wants  to,  and  as 
long  eis  he  wants  to.  A  whimsical  individualism  sums 
up  his  philosophy  of  life.  The  day’s  end  finds  him  just 
where  he  was  in  the  morning.  The  tribe — bandar-log, 
Kipling  calls  them — respond  to  any  leader  of  the 
nioment  and  as  quickly  quit  him  to  follow  another  or 
to  fetch  up  individually  with  a  brand-new,  suddenly- 
caught  and  all-absorbing  idea. 

Like  any  other  philosophy,  it  is  a  charming  one  if  you 
like  the  net  results  of  it.  The  monkey  does.  On  the 
contrary,  the  bee  doesn't.  The  bee  insists  on  organ¬ 
ization  by  functions.  His  philosophy  is  self-sacri¬ 
ficing,  vigorous  and  stern — a  Spartan  philosophy 
applied  to  production.  "Beeficiency”  is  the  Taylor 
System  raised  to  the  nth  ix>wer:  and  the  bee  doesn’t 
get  the  honey. 

If  the  bee  had  sense,  he’d  maintain  his  present 
organization  a  few  hours  a  day — which  would  easily 
supply  his  wants — and  be  a  bit  bander-logish  the 
balance  of  the  time.  But  he  cannot.  The  reason  is 
because  he  doesn’t  think.  He’s  a  machine  that  is  a 
part  of  a  bigger  machine.  On  the  other  hand,  if  he  did 
think,  he’d  immediately  tend  to  become  individual¬ 
istic. 'and  the  moment  that  happened  the  organization 
would  begin  to  wabble.  There  would  be  argument 
about  how  the  comb  should  be  built,  who  should 
build  it,  who  should  boss  it,  how  much  honey  should 
go  to  each;  societies  for  the  prevention  of  this  and  that 
would  be  formed.  Social  workers  must  eat;  so  must 
bosses;  so  must  societies  for  the  prevention  of  things. 

Nature  did  not  see  fit  to  devise  a  species  having  the 
merits  of  bandar-log  and  bee, — a  sort  of  bandar-bee. 


A  bandar-bee  would  help  us  a  lot  just  now.  It 
would  be  the  real  super-thing.  It  would  be  highly  co¬ 
operative  for  a  few  working  hours  and  highly  individ¬ 
ualistic  the  rest  of  the  day.  It  would  accept  the 
notion  that  working  together  bee-fashion  is  the 
answer  to  the  question  of  maximum  production  in 
minimum  time;  but  being  a  suF>er-thing,  it  would 
reject  the  notion  that  the  honey  gathered  should  all 
get  into  the  hands  of  a  few  crafty  speculators  to  be 
sold  back  at  the  speculators’  price.  It  would  control 
distribution  with  the  same  bee-like  coop>erative 
efficiency  that  it  used  in  production. 

It  would  accept  the  axiom  that  self-expression  is 
necessary  to  a  thinking  super-thing — that  monkey 
play  in  a  monkey  way  is  after  all  the  best  fun  in  life. 
It  would  approve  the  bandar-log  system,  in  which  the 
individual  in  his  idle  hours  may  sit  on  a  limb  and 
philosophize,  or  try  a  new ‘way  of  weaving  twigs,  or 
join  the  bunch  in  a  frolic,  or  play  with  the  kids. 

Obviously  the  bandar-bee  would  be  a  clear  and 
direct  thinker.  He  would  be  an  intense  individualist — 
so  intense  an  individualist  that  in  order  to  have  the 
maximum  number  of  hours  a  day  for  individualism, 
he  wduld  sink  his  individualism  when  he  came  to  his 
production  and  distribution  hours,  and  be  an  intense 
cobperator.  He  would  treat  as  wasters  those  super¬ 
bees  who  would  work  themselves  and  others  without 
any  thought  of  the  monkey  play  merely  to  amass  a 
personal  pile  of  honey.  There  would  be  piles  of 
honey,  adequate  personal  piles,  but  not  huge  ones. 

Individualism  and  self-interest  are  about  the  same 
thing.  The  date  when  the  bandar-bee  will  apF>ear  on 
the  earth  depends  upon  the  amount  of  hammering 
which  mankind  must  undergo  to  pound  into  it  a 
realization  of  the  fact  that  in  the  long  run  self-interest 
can  be  most  permanently  promoted  by  intense  and 
unselfish  cooperation  in  production  and  distribution. 


Concrete  Office  Building 
An  Example  for  the  Future 

IF  THE  new  army  and  navy  building  described  in 
the  news  pages  of  this  journal  last  week  is  turned 
over  to  the  Government  for  occupancy  on  Aug.  15  as 
planned,  it  will  be  a  triumph  for  reinforced  concrete. 
At  Washington  today  the  primary  requirement  for  any 
building  is  speed.  In  the  case  of  offices  in  the  sections 
much  visited  a  second  requirement  is  appearance,  and 
there  must  also  be  economy  in  cost.  In  all  three  of 
these  requisites  the  new  concrete  buildings  as  designed 
equal  or  surpass  their  few  competitors,  which  is  most 
surprising  when  one  considers  how  short  a  time  ago 
concrete  buildings  were  considered  slow  to  erect, 
besides  being  costly  and  uninviting  in  appearance.  When 


The  First  Replacement 
Regiment  of  Engineers 

The  engineer  troops  pf  the  United  States  have  a 
high  reputation  for  efficiency  to  maintain,  and  the 
construction  men  of  the  country  cannot  afford  to  let 
themselves  be  represented  in  the  European  war  by  any¬ 
thing  short  of  the  best  personnel  that  can  be  secured. 
It  is  true  that  contractors,  civil  engineers  and  trained 


such  a  building  can  successfully  compete  with  tem¬ 
porary  construction  for  war-time  needs,  its  fire-resistive 
qualities  make  it  a  far  superior  type.  The  designers 
and  builders  have  an  unparalleled  opportunity  to  produce 
an  example  of  the  greatest  value  for  future  factory 


owners. 
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technical  men  have  volunteered  in  such  numbers  that 
existing  and  prospective  engineer  organizations  have 
an  ample  supply  of  commissioned  officers;  but  the  same 
thing  cannot  be  said  of  the  enlisted  men  and  non-com¬ 
missioned  officers.  This  is  not  for  lack  of  patriotism, 
but  because  most  of  the  desirable  riggers,  machinists, 
blacksmiths,  foremen,  hoist  operators,  carpenters  and 
other  skilled  workmen  are  either  already  employed  on 
Government  work  of  immediate  importance,  or  are  reg¬ 
istered  in  the  draft.  Because  of  the  great  volume  of 
necessary  Government  work  to  be  done  this  year,  it 
is  all  the  more  important  that  the  workmen  not  needed 
on  it,  especially  those  who  are  drafted,  should  make  sure 
that  they,  individually,  are  employed  in  engineer  or¬ 
ganizations  at  work  in  which  they  are  skilled.  Unless 
each  man  himself  sees  to  this  point,  a  large  number 
of  men  who  are  needed  as  engineers  will  be  lost  in 
other  branches  of  the  service.  This  has  proved  to  be 
the  case  with  the  first  draft  army,  in  spite  of  all  the 
precautions  of  the  War  Department.  The  readers  of 
this  journal  should  see  to  it,  therefore,  that  they,  their 
employees  or  friends  who  are  drafted  or  who  can  be 
spared  from  ordinary  work,  volunteer  in  the  engineers. 
The  surest  way  of  doing  this,  and  the  one  which 
assures  earliest  service  abroad,  is  to  join  the  replace¬ 
ment  regiment  at  Washington  Barracks,  which  can  be 
readily  done,  as  is  brought  out  in  the  news  pages  of 
this  issue. 

Hudson  River  Highway  Crossing  Is 
a  National  Problem 

CTION  taken  by  the  states  of  New  Jersey  and 
New  York  looking  toward  the  construction  of  a 
highway  tunnel  under  the  Hudson  River  between  New 
York  and  Jersey  City  is  a  matter  that  concerns  the 
entire  country.  The  National  Government,  therefore, 
should  join  in  the  planning  and  execution  of  the  work. 

A  road  connection  across  the  river  is  of  country¬ 
wide  significance  as  part  of  the  terminal  machinery 
of  the  port  of  New  York.  It  is  hardly  less  important 
as  a  highway  link  between  groups  of  great  military 
establishments  in  districts  of  concentrated  highway 
freight  traffic  now  separated  by  a  wide  and  unbridged 
harbor. 

Along  a  150-mile  front  the  Hudson  is  a  barrier  to 
road  traffic.  Until  recently  the  local  as  well  as  the 
national  authorities  were  indifferent  to  the  problem 
contained  in  this  situation.  But  the  local  communi¬ 
ties  have  been  roused  from  their  apathy  by  the  ex¬ 
periences  of  our  first  war  winter.  They  have  reached 
the  conviction  that  the  river  barrier  must  be  removed. 
The  official  action  of  New  Jersey  and  New  York  rep¬ 
resents  a  real  public  awakening. 

The  national  authorities  have  equal  cause  for  rec¬ 
ognizing  the  urgency  of  the  problem.  That  continuity 
of  highway  routes  is  vital  to  effective  transport  serv¬ 
ice  forced  itself  upon  the  Government’s  attention  rather 
pointedly  last  September,  when  quick  work  became  nec¬ 
essary  to  link  up  a  few  hard-road  through  routes  in 
the  Eastern  States  in  order  to  move  the  army  motor¬ 
truck  trains.  That  lesson  lias  very  direct  application 
to  the  case  of  the  road  gap  at  the  Hudson.  In  fact, 
last  winter’s  experiences  gave  clear  proof  that  New 
York’s  insularity  is  not  merely  a  source  of  weakness 


to  the  metropolitan  community  but  a  danger  to  the 
whole  country. 

To  what  extent  shiping  delays  caused  by  the  ter¬ 
minal  congestion  of  last  fall  and  by  the  later  bunker¬ 
ing  difficulties  were  made  worse  by  the  lack  of  ade¬ 
quate  means  of  road  transport  across  the  river  has 
not  been  studied  in  detail,  but  the  nature  of  the  effect 
is  patent.  No  great  stretch  of  imagination  is  needed 
to  see  a  connection  between  the  terminal  troubles  at 
the  port  of  New  York  and  the  ever-to-be  remembered 
workless  and  heatless  days  for  which  Fuel  Adminis¬ 
trator  Garfield  assumed  responsibility. 

The  New  York  terminal  question  is  intricate  and  of 
great  magnitude.  It  is  primarily  a  railway  matter, 
but  road  traffic  is  intimately  related  to  it.  Some  factors 
of  the  problem  stand  out  in  very  obvious  manner. 
The  pier  and  shipping  space  taken  up  by  the  many 
thousands  of  vehicles  ferried  across  the  river  every 
day,  the  hampering  of  freight  movement  by  team  de¬ 
lays  and  lighterage  congestion,  and  the  needless  bur¬ 
den  on  the  lighterage  system  arising  from  the  short¬ 
comings  of  team  delivery,  are  among  the  elements 
whose  joint  effect  is  to  diminish  terminal  capacity  and 
expedition.  Road  facilities  have  a  bearing  on  each 
one  of  these  elements  of  difficulty.  That  a  highway 
route  across  the  Hudson,  by  way  of  either  a  bridge 
or  a  tunnel,  will  affect  this  terminal  situation  nro- 
foundly  is  beyond  all  doubt. 

New  Jersey  has  already  appointed  a  commission  to 
proceed  toward  the  construction  of  a  tunnel  as  soon 
as  New  York  is  ready  to  cooperate,  and  the  latter  state 
is  at  this  moment  considering  a  report  in  which  im¬ 
mediate  construction  of  the  tunnel  is  urged.  The  time 
is  at  hand  when  the  National  Government  must  act  to 
share  in  the  planning  and  execution  of  the  work,  to 
review  and  restudy  the  plans  with  regard  to  the  inter¬ 
ests  of  the  whole  country,  and  to  push  the  undertaking 
toward  early  completion  with  all  needful  resource  and 
determination. 

But  the  planning  of  such  a  crossing  must  be  gov¬ 
erned  by  the  interests  of  the  entire  nation.  Projects 
worked  out  hitherto  have  been  based  on  local  needs 
alone.  The  Government’s  immediate  participation  in 
the  enterprise  is  necessary  if  the  maximum  efficiency 
of  New  Y'ork  harbor,  considered  as  the  chief  port  of 
the  country,  is  to  be  secured. 

Are  Highway  Engineers  Neglectful  of  the 
ImptHtance  of  Drainage? 

ORE  than  the  elements  of  truth  lie  in  the  follow¬ 
ing  words,  which  are  buried  in  A.  A.  Young’s 
article  on  p.  543:  “A  man  who  cannot  properly  re¬ 
pair  a  dirt  road  does  not  know  enough  to  build  one; 
a  man  who  does  not  know  enough  to  build  a  dirt  road 
does  not  know  how  to  repair  a  gravel  or  macadam  road ; 
and  a  man  who  does  not  know  how  to  repair  a  gravel 
or  macadam  road  does  not  know  how  to  build  one.” 

The  generous  and  genuine  attention  given  to  the 
necessity  for  a  surfacing  which  will  withstand  the 
destructive  effect  of  motor  driven  traffic  has,  to  some 
extent,  lightened  the  accent  which  engineers  place  on 
drainage.  'They  have  been  face  to  face  with  a  new 
problem  of  growing  size  and  unusual  importance,  and 
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perhaps  have  felt  that  such  primary  facts  as  drainage, 
being  so  well  known,  were  taking  care  of  themselves. 

Probably  this  has  not  been  true  in  some  location.s 
for  several  years,  but  in  spite  of  the  intensity  of  Mr. 
Young’s  attack,  it  must  not  be  overlooked  that  the 
state  highway  engineer  of  Missouri  said,  at  the  recent 
convention  of  the  American  Road  Builders*  Association, 
that  he  “would  like  to  see  the  word  DRAINAGE  printed 
in  every  known  language  and  pasted  in  the  hat  of 
every  man  connected  with  road  work,”  and  that  the 
first  deputy  commissioner  of  highways  of  New  York 
State  said,  in  a  lecture  given  at  the  Michigan  Uni¬ 
versity  Road  School,  “More  complete  drainage  should 
be  procured.  This  is  not  exactly  a  novel  proposition, 
but  will  stand  reiteration  unto  the  thousandth  time.” 

Railway  Track  Progress  in  Sight 

The  remarkable  investigation  of  stresses  in  railway 
track  reported  in  last  week’s  issue  not  only  lays 
a  secure  foundation  of  test  knowledge  for  the  future 
development  of  railway  roadbed  but  it  furnishes  results 
that  have  immediate  practical  value.  Most  important 
of  its  effects  is  that  it  brings  the  rail  problem — still  the 
most  urgent  of  all  track  questions,  as  it  was  five  years 
ago — nearer  to  its  solution. 

Rail  troubles  were  painfully  prominent  at  the  time 
the  committee  was  appointed.  Some  engineers  laid  them 
to  excessively  severe  service  in  the  track ;  others  blamed 
defects  in  the  steel  for  most  or  all  of  the  failures  oc¬ 
curring.  Since  that  time  the  track-stress  committee 
has  measured  rail  stresses,  and  another  committee  has 
carried  on  statistical  and  laboratory  studies  of  failures, 
with  relations  to  rail-steel  quality — the  rolling-mill  phase 
of  the  question.  The  track-stress  investigation  is  the 
first  to  show  definite  results. 

The  measurements  establish  the  fact  that  the  load 
stresses  in  rails  are  quite  low.  Even  under  heavy  freight 
engines  they  do  not  much  exceed  20,000  lb.  per  sq.in.  in 
the  flanges  of  the  rail  base.  This  holds  with  remarkable 
generality  for  good  track,  well  maintained  and  free  from 
local  defects.  The  tests  were  made  under  such  a  wide 
variety  of  conditions  that  they  may  fairly  be  said  to 
cover  all  normal  railway  track.  The  results  are  re¬ 
assuring.  They  furni.sh  no  support  for  claims  of  exces¬ 
sive  rail  stresses  in  good  track. 

But  defective  track  conditions,  we  also  learn,  increase 
the  stresses  considerably.  In  view  of  this  fact  we  may 
for  the  present  consider  the  rail  problem  referred  back 
to  the  maintenance  engineer  and  the  rail  manufacturer. 

However,  the  effect  of  permanent  stresses — internal 
strains  in  the  rail — must  not  be  left  out  of  account. 
Such  stresses  exi.st  in  every  rail.  They  have  been 
measured  in  a  number  of  cases  during  the  last  five 
or  six  years,  in  the  investigations  made  by  J.  E.  Howard 
for  the  Interstate  Commerce  Commission.  The  strains 
'were  frequently  high,  but  as  they  do  not  seem  to 
follow  any  recognized  law  in  their  distribution  and 
amounts  it  is  not  possible  to  draw  any  broad  conclu¬ 
sions  as  yet.  Many  additional  measurements  will  have 
to  be  made.  For  the  present  it  is  well  to  bear  in  mind 
that  Howard  found  some  strains  approaching  the  figure 
of  20,000  lb.  per  square  inch. 

Until  mo.'e  is  known  of  how  the  two  kinds  of  stress 
combine,  what  effect  is  produced  by  alternating  stresses 


in  the  rail  and  whether  recovery  from  internal  strain 
takes  place,  specific  use  can  not  be  made  of  the  strain 
measurements.  But  the  certainty  of  a  considerable 
stress  increment  through  internal  strain  emphasizes 
the  importance  of  avoiding  defective  track  conditions. 
If  lack  of  tamping  increases  the  service  stress  by  6000 
lb.  per  sq.in.,  a  high  standard  of  maintenance  appears 
absolutely  essential  to  railway  safety. 

The  really  large  result  of  the  committee’s  research, 
however,  lies  in  the  discovery  that  railway  track  can  be 
subjected  to  scientific  analysis.  The  elastic  action  of 
the  structure  is  of  such  nature  that  precise  calcula¬ 
tions  of  rail  stresses  as  well  as  other  physical  quantities 
can  be  based  on  it.  The  substitution  of  measurement 
and  definite  theory  for  merely  qualitative  observation 
and  general  reasoning  clears  the  way  for  progressive 
improvement  of  railway  track  in  strength  and  efficiency. 

That  the  test  results  are  in  complete  harmony  with 
the  empirical  conclusions  of  the  past  is  therefore  the 
more  gratifying.  New  meaning  is  given  to  some  ex¬ 
isting  views,  however.  For  example,  the  principle  that 
rigidity  is  the  prime  quality  of  railway  track  is  em¬ 
phasized  in  a  way  that  makes  it  almost  a  new  article 
of  track  faith.  We  know  now  that  rail  is  safer  on  a 
stiff er  roadbed. 

Anticipation  is  likely  to  be  even  more  live,  now  that 
the  first  track-stress  results  have  been  reported,  than 
it  was  before  the  report.  We  have  learned  that  results 
of  practical  value  can  be  obtained.  There  is  promise, 
then,  that  the  lateral  actions  in  rail  will  be  measured 
and  explained,  that  we  will  learn  about  the  service  of 
the  spikes,  the  effect  of  curves,  engine  nosing  and  the 
like.  Further,  the  rail-joint  problem  is  ever  before  us. 
Knowing  that  bending  stresses  are  developed  continu¬ 
ously  along  the  rail,  we  want  to  see  what  demands 
they  place  on  the  joint  bars  and  bolts.  Equal  curiosity 
is  excited  with  respect  to  the  stress  increase  due  to 
speed — a  phenomenon  which  the  committee  has  left  un¬ 
explained,  even  to  the  extent  of  omitting  all  results  of 
track-depression  measurements  under  moving  locomo¬ 
tives.  The  influence  of  counterweight  unbalance — a 
matter  of  constant  interest  to  railway  bridge  engi¬ 
neers — also  awaits  study. 

Questions  of  many  kinds  remain  to  keep  up  active 
interest  in  the  committee’s  work.  What  has  been  done 
so  far  warrants  the  hope  that  the  entire  investigation 
will  be  of  service  in  the  development  of  the  future 
ideal  railway  track.  In  the  meantime,  however,  data 
enough  are  placed  in  our  hands  to  engage  the  fullest 
attention  of  every  track  man,  with  a  view  to  their  im¬ 
mediate  utilization.  It  is  not  too  much  to  expect  that 
even  within  the  current  year  our  railway  track  will  be 
made  distinctly  better — safer  and  more  efficient — as  a 
result  of  the  investigation  reported. 

Public  Health  Service  Appeals  for  Men 

The  official  appeal  for  engineers  to  aid  the  United 
States  Public  Health  Service  in  its  fight  against 
malaria-bearing  mosquitos  in  the  vicinity  of  military 
camps  printed  on  p.  681  of  this  issue  will  doubtless  be 
met  with  a  prompt  and  hearty  response.  Engineers 
experienced  in  .  land  drainage  would  perhaps  be  most 
useful ,  but  the  essenUal  qualifications  are  ability  to  run 
grades  and  direct  ditching  and  filling  operations. 
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Improper  Drainage  the  Cause  of  Most  Highway  Failures 

No  Hard  Surface  Should  Be  Constructed  Until  Entire  Road  Has  Been  Under  Constant 
Maintenance  Long  Enough  To  Indicate  Weak  Spots 

By  a.  a.  Young 

Jewett  City,  Connecticut 

Because  of  the  grumbling  about  taxes  and  the  enor-  up”  in  the  spring  and  mild  winters.  Now  the  motor 
mous  sums  appropriated  for  highway  work  this  truck  has  arrived,  and  the  poor  conditions  of  the  high- 
question  suggests  itself:  “Is  the  public  getting  a  fair  ways  are  complained  of  because  they  interfere  with 
return  for  the  money  spent  and  being  spent  on  state  earning  power. 

highways?”  After  more  than  10  years  use  and  careful  In  the  early  days  of  highway  building  by  the  states 
study  of  highways,  the  writer  is  convinced  that  26%  the  work  was  done  to  get  an  even  riding  surface  for 
or  more  of  the  money  spent  on  so-called  state  roads  is  the  pleasure  automobile,  and  no  thought  was  taken  of 
wasted,  and  that  it  is  high  time  the  thoughtless  meth-  foundations  because,  as  already  remarked,  the  people 
nds  of  road  construction  were  abandoned  and  a  sane  and  expected  to  be  deprived  of  the  use  of  the  highways  in 
reasoning  policy  adopted.  the  spring  as  they  always  had  been  deprived  of  the 

In  this  article  the  writer  hopes  to  bring  to  the  atten-  use  of  the  roads, 
tion  of  engineers  having  charge  of  “state-road”  work  As  the  automobile  developed  and  the  weight  of  the 
some  of  the  places  where  money  is  wasted,  and  at  cars  increased  from  1000  to  4000  and  5000  pounds,  at 
the  same  time  invite  attention  to  methods  which  always  the  same  time  the  people  began  to  use  their  cars  more 
lead  to  more  durable  foundations.  It  will  be  neces-  months  of  the  year — plowing  through  the  soft  places  in 
sary,  to  make  the  article  clear,  to  cite  some  specific  ex-  spring  as  best  they  might — with  the  result  that  the  road 
amplss  of  wrong  and  poor  methods,  and  it  is  earnestly  men  found  their  highways  were  being  wrecked.  At- 
hoped  that  readers  will  realize  that  no  attack  is  in-  tacking  their  problems  along  the  same  lines  which  had 
tended  against  an  individual,  but  that  the  criticisms  brought  state  highway  commissions  into  being,  the  engi- 
are  of  the  methods.  With  very  minor  exceptions,  the  neers  sought  for  a  stronger  metalling  for  the  surface, 
.same  methods  are  used  in  all  the  New  England  States  even  going  so  far  as  to  use  reinforced  concrete,  but 
with  which  the  writer  is  familiar,  but  the  article  should  calmly,  or  carelessly,  ignoring  the  axiom  regarding  a 
apply  to  New  York  and  Pennsylvania,  because  those  material  which  when  dry  will  carry  its  load,  but  when 
states  have  very  much  the  same  geologic  formation  as  saturated  with  water  would  give  way.  That  axiom  may 
New  England.  be  stated:  Remove  the  water  at  all  times  and  the  road 

In  the  opinion  of  the  writer,  metalling,  and  the  care  carries  its  load  at  all  times.  All  our  highway  problems 
of  it,  is  entirely  distinct  and  separate  from  the  founda-  have,  up  to  date,  been  handled  in  a  most  superficial 
tion,  and  it  is  principally  the  foundation  and  its  forma-  manner  so  that  now,  when  the  need  is  here,  the  people 
tion  with  which  this  article  deals.  begin  to  realize  that  highway  building  is  something 

For  brevity  “highway”  will  be  used  when  mention-  more  than  grades  and  surfaces;  but  will  the  engineers 
ing  that  part  of  a  state  road  system  already  improved,  ever  wake  up  to  the  fact?  I  have  seen  reinforced  con- 
and  “road”  for  all  unimproved  ways.  crete  slabs  on  highways  raised  inches  by  the  freezing 

Experience  has  shown  that  very  few  miles  of  high-  and  thawing  of  the  ground  water, 
way  in  New  England  stand  up  to  carry  their  loads  And  so  it  goes  in  highway  construction  and  main- 
twelve  months  of  the  year.  During  one  to  three  months,  tenance.  Not  a  new  idea  or  method  introduced.  High- 
according  to  the  weather,  the  highways  are  badly  rutted  salaried  engineers  constructing  and  repairing  highways 
and  in  places  unfit  for  use.  Such  conditions  existed  along  the  same  lines  that  their  grandfathers  and  great- 
when  only  pleasure  cars  were  used,  and  little  was  said  grandfathers  did.  No  careful  thought  is  given  to  the 
about  the  condition,  because  the  travel  was  mostly  for  question  of  foundations.  If  settling  occurs,  fill  it  up.  If 
pleasure  and  the  people  were  used  to  having  roads  “rut-  the  highway  is  soft  in  spring  for  a  few  rods,  build 

miles  of  reinforced  concrete  road  surface  so  as  to  have 
something  which  will  bridge  that  soft  spot.  No  real 
advance  over  grandpa,  but  oceans  of  money.  The  writer 
has  yet  to  hear  a  highway  engineer  tell  why  he  does 
not  use  underdrains,  and  also  he  has  yet  to  learn  why 
highway  engineers  do  not  like  to  discuss  underdrains. 

There  are  in  one  New  England  state  a  few  hun¬ 
dred  feet  of  underdrain  in  the  highways,  but  it  is  of 
the  crudest  and  oldest  type  known — and  much  of  it  is 
not  working.  Perhaps  because  it  is  not  working  the 
state  engineer  condemns  the  whole  principle  of  under¬ 
drains.  These  old-styled  underdrains  were  made  by 
setting  two  flat  stones  on  edge  and  covering  them  with 
another.  The  water  carried  by  the  drains  so  formed 
rxDRAiNED.  BOGGY  SUB-GRADE — RUTTING  INEVITABLE  flowcd  on  the  ground  in  which  the  drain  was  placed; 
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highway  will  be  in  for  a  longer  or  shorter  time  when 
the  undulations  are  settling  into  place  with  the  reced- 
ence  of  the  ground  water.  When  it  is  remembered  that 
the  frost  in  this  section  is  4  ft.  deep,  a  faint  realiza¬ 
tion  of  the  force  of  ground  water  may  be  gained. 

A  man  who  lays  claim  to  the  title  “highway  engi¬ 
neer”  should  acquaint  himself  fully  with  the  condition 
of  the  road  he  is  to  rebuild.  A  road  which  is  soft  in 
spring  and  firm  in  summer  should  be  properly  drained 
before  any  other  improvement  is  started. 

“It  is  easy  to  criticise,”  but  sometimes  criticism  is 
necessary  to  attract  interest.  Without  a  doubt,  when 
the  American  highway  engineers  really  attack  road 
problems  as  they  do  other  problems  of  their  profession, 
we  shall  enjoy  as  fine  highways  as  can  be  found. 

It  is  unfortunate  that  an  engineering  education  tends 
to  narrow-mindedness,  and  it  is  more  unfortunate  that 
engineers  should  have  carried  that  trait  into  highway 
supervision.  The  highway  problem  of  the  states  is  a 
large  one  and  should  be  attacked  in  a  very  broad-minded 
manner,  or  failure  is  sure  to  result.  The  confronting 
questions  are  well  worthy  the  most  careful  attention 
and  thought  of  our  ablest  men.  State  commissions  and 
engineers  should  realize  that  simply  improving  a  (com¬ 
paratively)  few  miles  of  highway  does  not  solve  the 
problem,  nor  does  it  even  approach  a  solution.  There 
should  be,  there  must  be,  a  much  broader  grasp  of  the 
situation  before  any  real  progress  can  even  begin. 

Must  Face  Question  Squarely 

Facing  the  question  fairly  and  squarely,  in  its  broad¬ 
est  sense,  can  state  highway  engineers  honestly  say  that 
present  highway  methods  are  a  success;  must  they  not 
acknowledge  at  least  partial  failure?  How  many  miles 
of  highway  in  New  England  can  be  gtmranteed  for  use 
of  even  pleasure  cars  twelve  months  of  the  year? 

So  far,  the  improvement  of  a  few  miles  of  road  by 
the  state  has  resulted  in  the  neglect  and  almost  aban¬ 
donment  of  many  miles  of  roads  which  may  be  very  im¬ 
portant  to  the  country  and  its  centers.  Lavish  ex¬ 
penditure  of  nvjney  on  grading  and  surfacing  roads 
which,  as  highways,  show  the  same  faults  which  existed 
in  the  old  road,  tends  to  discourage  any  attempt  by 
local  workers  to  better  the  roads  under  their  charge. 
Local  road-workers  are  not  shown  a  single  new  idea 
whereby  the  natural  material  of  the  country  might,  at 
less  cost,  be  made  to  provide  better  transportation  fa¬ 
cilities.  Local  taxes  increase  to  support  a  mile  or  two 
of  “trunk  line”  and  the  network  of  roads  which  made 
the  town  are  neglected  until  living  remote  from  a  state 
road  is  next  to  impossible.  People  who  live  away  from 
a  highway  exist  with  the  hope  that  the  state  will  some 
day  improve  their  road.  For  75%  of  the  farmers  this 
hope  is  an  illusion  because,  based  on  present  costs,  there 
is  not  enough  available  money  to  improve  26%  of  the 
roads. 

The  taxpayers  realize  that  highways  are  becoming  a 
burden,  as  the  roads  have  been  for  years. 

State  highway  engineers  should  so  plan  the  work  of 
improving  roads  intended  for  highways  that  the  local 
workers  could  see  the  results  of  improved  and  ad¬ 
vanced  methods  and  become  interested  in  adopting  the 
same  methods  on  their  roads.  The  transition  of  a  road 
to  a  highway  should  be  a  natural  sequence — draining. 


grading,  compacting  and  shaping  the  foundation;  then 
placing  whatever  metal  was  found  necessary  to  stand 
the  wear  and  tear  of  traffic.  A  foundation  properly 
prepared,  by  proper  methods,  would  be  an  eye-opener  for 
thousands  of  road-workers  and  should  tend  to  the  pro¬ 
duction  of  better  roads  for  the  use  of  the  millions  of 
rural  dwellers. 

If  the  writer’s  criticism  of  methods  and  results  has 
interested  any  engineers,  they  may  like  to  know  if  the 
author  has  any  solution  for  highway  problems. 

Engineering  Competency  Defined 

Some  years  ago  the  writer  made  this  statement: 
“A  man  who  cannot  properly  repair  a  dirt  road  does 
not  know  enough  to  build  one;  a  man  who  does  not 
know  enough  to  build  a  dirt  road  does  not  know  how  to 
repair  a  gravel  or  macadam  road ;  and  a  man  who  does 
not  know  how  to  repair  a  macadam  road  does  not  know 
how  to  build  one.” 

Very  few  highway  engineers  have  ever  worked  on 
dirt  roads  or  directed  work  on  them.  Get  down  to  first 
principles.  Let  a  highway  engineer  take  a  3-mile  sec¬ 
tion  of  road  and  direct  all  work  on  it  for  a  year;  watch 
the  condition  of  the  road  at  all  times,  and  he  will  know 
more  of  highway  building  than  the  vast  majority  of 
state  engineers  show  signs  of  knowing  today.  At  pres¬ 
ent,  if  the  state  decides  to  improve  a  certain  road,  a 
small  section  of  it  is  improved  each  year.  That  part 
which  is  to  be  improved  in  future  years  is  left  to 
wreck  and  ruin,  with  the  result  that  a  road  once  in 
passable  condition  is  practically  impassable  because  a 
mile  or  more  has  been  improved. 

Now  suppose  that  when  a  road  is  selected  for  im¬ 
provement  the  state  engineer  should  immediately  take 
over  all  the  road  and  repair  it.  Let  the  highway  de¬ 
partment  spend  the  same  thought  and  care  on  that  road 
that  it  dees  on  the  highways.  Result?  The  soft  places 
would  be  found  and  would  be  remedied  by  underdrains 
or  other  methods,  grades  would  be  lessened,  rocks  re¬ 
moved,  the  roadway  widened,  a  firm  foundation  for  the 
highway  prepared,  and  at  the  same  time  the  public 
would  be  getting  a  better  road  all  the  time.  There  can 
be  no  better  method  devised  for  securing  a  firm  highway 
foundation  than  by  grading  in  light  lifts  and  packing 
these  lifts  by  the  traffic  of  the  road.  What  engineer 
would  think  of  putting  all  the  earth  filling  of  a  dam  in 
place  at  once  and  then  rolling  the  top  of  the  pile?  And 
yet  that  is  just  what  most  highway  engineers  are  doing 
today  in  their  grade  fills.  No  foundation  should  be 
considered  fit  for  metalling  until  it  had  carried  its  traffic 
for  at  least  two  years.  By  following  the  scheme  of  high¬ 
way  building  outlined  above,  state  engineers  and  their 
assistants  would  be  familiar  with  every  rod  of  road  and 
have  the  foundation  perfect  when  the  metalling  is  to  be 
placed.  They  would  also  be  amazed  to  discover  how 
many  miles  of  highway  could  be  cheaply  constructed  by 
simply  draining  properly  and  treating  the  surface  as 
gravel  highways  are  now  treated. 

Under  this  scheme  of  the  state  taking  over  the  whole 
length  of  road  to  be  improved  and  working  it  with  a 
view  to  making  it  the  foundation  of  the  future  high¬ 
way,  there  would  be  obviated  the  enormous  waste  of 
money  spent  on  unlinked-up  highways,  which  are  use¬ 
less  for  really  practical  purposes. 


In  one  state  the  writer  is  familiar  with,  the  highway 
department  has  spent  thousands  and  thousands  of  dol¬ 
lars  constructing  a  highway  from  W  to  HH.  From 
HH  to  B  are  five  miles  of  the  worst  “hogwallow”  and 
rocks  imaginable.  Unnecessary  to  remark  that  nearly 
all  the  money  spent  on  the  highway  from  W  to  HH  is 
wasted,  because  it  cannot  be  utilized  to  the  extent  in¬ 
dicated  by  its  cost. 

Another  instance:  The  same  .state  has  spent  many 
thousands  of  dollars  on  the  highway  from  W  to  S; 
from  S  to  C  is  another  stretch  of  road  inde.scribable, 
and  which  will  not  be  improved  for  years.  From  C  to 
P  more  thousands  have  been  put  into  highway.  Not 
all  of  these  thou.sands  in  highway  from  W  to  S  and 
from  C  to  P  are  wa.sted,  but  in  comparison  to  cost  and 
practicability  the  waste  is  enormous. 

As  an  actual  instance  where  improving  a  few  miles  of 
road  resulted  in  actually  diverting  traffic  from  the  high- 
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way  and  road  intended  to  be  improved,  the  accompany¬ 
ing  map  is  interesting. 

The  route  under  consideration  is  from  A  to  B.  Form¬ 
erly  this  road  was  in  fair  condition,  but  three  or  four 
years  ago  the  state  commissioner  decided  to  improve  it. 
A  small  section  from  E  to  F  had  already  been  made  a 
highway,  though  it  rutted  badly  every  spring. 

As  soon  as  the  state  began  improving  the  section 
from  A  to  D,  the  local  workers  practically  stopped  re¬ 
pairing  that  part  of  the  road  from  D  to  E.  As  a  re¬ 
sult  the  road  went  to  pieces  and  because  of  rocks  and 
ruts  became  unfit  and  dangerous  for  travel.  The  fine 
highway  from  A  to  D  invited  many  autoists  to  attempt 
the  trip,  but  a  few  narrow  escapies  from  collision  and 
increased  tire  wear  from  rocks  soon  dissuaded  them, 
so  that  travel  which  used  to  pass  from  A  to  B  direct 
now  takes  the  circuitous  route  A — C — B.  The  spending 
of  thousands  of  dollars  on  the  highway  from  A  to  D, 
while  leaving  D  to  B  to  take  care  of  itself,  has  actually 
resulted  in  forcing  traffic  from  the  road. 

An  almost  ab.solute  and  criminal  waste  of  money  on 
the  road  from  D  to  K  is  seen  in  the  construction  of  a 
highway  from  G  to  H.  Some  $4000  or  $5000  must  have 
been  put  into  this  highway  from  G  to  H,  and  it  is  al¬ 


most  impossible  to  get  to  it  at  any  time  of  the  year. 
Rocks  and  rocks  block  one  end  of  the  approach,  and 
rocks  and  mud  the  other.  Yet  the  autoists  are  liberally 
taxed  for  this  highway  which  they  practically  cannot 
get  to. 

Now  supposing  the  state,  when  deciding  to  improve 
the  section  from  A  to  D,  had  first  taken  over  the  whole 
road  from  A  to  B,  repaired  it  with  a  view  of  forming 
a  foundation  for  a  highway,  worked  out  a  good  sub¬ 
grade,  kept  it  properly  shaped  up,  properly  drained  the 
soft  places  and  widened  the  roadway  to  the  proper 
width.  The  public  might  have  been  out  a  mile  or  so  of 
highiray,  but  for  five  or  ten  years  would  have  enjoyed 
much  better  traveling  from  A  to  B  than  it  had  ever 
known;  and,  at  the  same  time,  there  would  have  been 
formed  a  stable  foundation  which  would  be  capable  of 
sustaining  whatever  metalling  might  be  placed  on  it. 
What  is  the  sense  of  building  miles  of  expensive  high¬ 
ways  which  have  one  end  in  a  mud-hole  or  rock-pile? 

To  sum  up:  Because  of  the  formation  of  the  terrain 
in  the  northeastern  states,  no  engineer  (unless  he  is 
omniscient)  can  sit  in  his  office  and  draw  proper  specifi¬ 
cations  for  highway  foundations. 

The  making  of  the  foundations  should  be  under  the 
care  of  his  most  careful  and  skillful  assistants,  and  the 
work  should  not  be  hurried.  The  foundation  should  be 
firm  enough  to  bear  its  load  at  all  times. 

As  the  work  of  making  the  foundation  proceeds,  all 
ground  water  which  is  at  all  troublesome  at  any  time 
of  the  year  should  be  removed  by  drains  wherever 
possible. 

Except  in  cases  of  heavy  rock-cutting,  the  road  under 
improvement  should  be  open  to  passage  at  all  times. 
Should  it  be  necessaiy  to  close  the  road  for  a  time,  a 
suitable  detour — kept  in  good  shape — should  be  pro¬ 
vided.  The  traveling  public  should  not  be  turned  into 
cow-paths  and  mudholes  as  at  present. 

Until  highway  work  is  carried  out  on  lines  similar  to 
the.se  suggested,  the  highway  problem  will  remain  as 
unsolved  as  it  is  today. 

Sir  Walter  Raleigh  covered  a  mud-puddle  with  his 
velvet  cloak  tRat  his  queen  might  pass  dry  shod.  Has 
the  modem  highway  engineer  done  much  more  for  the 
users  of  our  highways? 

Many  Traction  Engines  Used  in  Kansas 

On  Mar.  1,  1917,  4032  traction  engines  were  in  use 
in  Kansas.  It  is  estimated  that  6000  to  7000  are  now 
in  use.  The  average  drawbar  horsepower  of  the  trac¬ 
tion  engines  in  use  is  12.5  which  is  equivalent  to  about 
25  brake  horsepower.  The  size  most  commonly  used 
develops  about  20  horsepower.  The  average  owner  used 
his  tractor  40  to  50  days  last  year.  The  majority  of 
Kansas  traction  engines  are  propelled  by  internal  com¬ 
bustion  engines  using  gasoline  or  kerosene  for  fuel. 
Steam  traction  engines  are  used  to  a  limited  extent 
for  threshing  and  other  heavy  belt  work.  A  large 
average  was  planned  by  traction  engines  in  1916. — 
From  the  report  of  the  Committee  on  Mechanical  Engi¬ 
neering,  Kansas  Engineering  Society,  Jan.  16,  1918, 
presented  by  Dean  A.  A.  Potter,  of  Kansas  State 
Agricultural  College. 
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Year’s  Work  of  Railway  Engineering  Committees  Reviewed 

Brief  Summarization  of  Reports  Submitted  at  Ninete«ith  Annual 
A.R.E.A.  Convention,  Held  This  Week  in  Chicago 


Following  are  summarized  the  reports  made  by  its 
committees  to  the  American  Railway  Engineering 
Association,  in  convention  in  Chicago  this  week.  The 
reports  have  been  appearing  for  several  months  in  the 
association’s  bulletins.  The  summaries  are  brief,  and 
as  they  were  prepared  in  advance  of  the  convention  they 
take  no  account  of  the  convention’s  action  on  them.  An 
account  of  the  convention  will  appear  in  next  week’s 
issue,  and  in  this  and  succeeding  issues  will  be  found 
more  extended  abstracts  of  some  of  the  reports. 

Roadway 

Ten  conclusions  relative  to  the  drainage  of  roadway 
through  stations  and  yards  are  submitted  by  the  com¬ 
mittee  on  roadway.  The  conclusions  relate  to  open 
ditches  and  drains  of  various  types  according  to  the 
conditions. 

No  conclusions  are  reached  as  to  the  committee’s  other 
assignments.  (Bulletin  203.) 

Ballast 

Three  ballast  sections  for  24-in.  depth  under  the  tie 
are  recommended  by  the  committee  on  ballast.  They 
apply  to  single  track  on  tangent,  double  track  on  tangent 
and  single  track  on  curve.  Each  shows  12  in.  of  sub¬ 
ballast  and  12  in.  of  top  ballast.  The  committee  feels 
that  Class  A  track  should  have  24  in.  of  ballast  under  the 
tie,  but  is  not  ready  to  make  general  recommendations 
as  to  the  proper  depth  of  ballast  of  various  kinds  to  in¬ 
sure  uniform  distribution  of  loads  on  the  roadway. 

Other  recommendations  for  the  Manual  include  seven 
new  definitions,  and  matter  relating  to  physical  tests  of 
ballast.  Considerable  data  are  presented  on  methods 
and  cost  of  applying  ballast,  account  being  taken  of 
organization,  use  and  limitation  of  tools  and  ballasting 
by  contract.  Diagrams  for  the  disposition  of  forces,  as 
secured  from  a  few  roads,  are  shown,  but  the  committee 
has  thus  far  had  meager  responses  to  its  inquiries  along 
the  line  of  organization.  The  committee  interprets  the 
consensus  of  opinion  as  being  strongly  against  ballast¬ 
ing  by  contract  in  normal  times,  especially  on  an  oper¬ 
ated  track. 

The  committee  has  brought  up  to  date  a  general 
bibliography  on  ballast  and  ballasting  made  in  1906  in 
the  library  of  the  American  Society  of  Civil  Engi¬ 
neers.  It  also  presents  as  a  matter  of  interest  the 
specifications  for  stone  ballast  of  the  Pennsylvania  lines 
west  of  Pittsburgh.  (Bulletin  204.) 

Ties 

A  progress  report  on  methods  in  use  by  various  rail¬ 
ways  for  controlling  tie  renewals,  showing  the  answers 
to  a  questionnaire  addressed  to  the  railroads,  is  sub¬ 
mitted  as  information  by  the  committee  on  ties.  The 
committee  also  presents  the  usual  report — 25  pages  in 
this  case — on  trials  of  substitute  ties,  and  reports  prog¬ 
ress  in  its  study  of  the  effect  of  tie-plates  and  track 
spikes  on  the  durability  of  ties. 


Because  it  has  found  that  no  railroad  is  using  Forms 
M.  W.  301,  302,  303  and  304,  “Statistics  of  Cross-Ties,” 
the  committee  recommends  that  they  be  withdrawn  from 
the  Manual.  (Bulletin  203.) 

Rail 

The  specifications  for  high-carbon  steel  and  neat- 
treated,  oil-quenched  steel  joint  bars  submitted  a  year 
ago  are  recommended  by  the  committee  on  rail  to  su¬ 
persede  those  now  in  the  Manual.  Likewise  the  speci¬ 
fications  for  quenched  carbon  and  quenched  alloy  steel 
and  for  medium  carbon  steel  track  bolts  with  nuts,  sub¬ 
mitted  last  year  for  consideration,  are  recommended, 
with  certain  changes,  for  adoption  in  the  Manual  in 
place  of  the  “Specifications  for  Track  Bolts."  As  an¬ 
other  revision  in  the  Manual  the  committee  would  elimi¬ 
nate  one — that  in  the  flange — of  the  three  borings  for 
chemical  analyses  of  rails,  and  modifications  of  the  de¬ 
tails  of  tensile-test  specimens  to  permit  any  form  which 
will  fit  the  holders  of  the  testing  machine.  This  is  in 
accord  with  the  standard  of  the  American  Society  for 
Testing  Materials. 

Rail-failure'  statistics  presented  in  an  appendix  con¬ 
tinue  to  show  decreased  numbers  of  failures  on  any 
basis  of  service;  the  committee  ascribes  the  improve¬ 
ment  mainly  to  the  gradual  replacement  of  bessemer 
with  open-hearth  rails,  the  adoption  of  heavier  rails 
with  stronger  bases  and  the  improvement  of  the  metal. 

Other  special  investigations  are  reported  in  appen¬ 
dices  by  M.  H.  Wickhorst  on  mill  inspection  in  1915 
and  1916,  on  influence  of  gage  length  on  elongation  in 
drop  test,  and  on  tests  of  manganese  steel  rails;  by  Dr. 
P.  H.  Dudley  on  inhibited  or  delayed  transformations 
in  rail-heads,  and  by  a  subcommittee  on  intensity  of 
pressure  on  rails.  (Bulletins  199  and  203.) 

Track 

Specifications  for  relayer  rail  and  a  design  for  cut 
spikes,  the  latter  slightly  modified  from  that  referred 
back  to  the  committee  last  year,  are  recommended  by 
the  committee  on  track  for  adoption.  A  number  of 
slight  changes  in  the  Manual  are  also  proposed. 

As  a  basis  for  discussion  plans  are  submitted  for  tsrpi- 
cal  layouts  of  a  No.  10  turnout  and  a  No.  10  crossover 
for  two  styles  of  16J-ft.  split  switches  and  for  Nos.  6, 
8  and  10  rigid  frogs.  These  latter  are  developments  of 
the  types  in  the  Manual. 

An  appendix  in  the  committee’s  report  gives  as  in¬ 
formation  data  regarding  reduction  of  taper  of  thread 
of  wheel  to  1  in  38  and  canting  of  wheel  inward.  The 
committee’s  present  view  is  that  best  results  from  both 
wheel  wear  and  rail  wear  will  be  obtained  if  the  rail 
is  so  installed  and  maintained  as  to  provide  a  uniform 
bearing.  Another  5-page  appendix  discusses  the  effect 
of  fast  trains  on  the  cost  of  maintenance  of  way  and 
equipment.  A  diagram  shows  the  effect  of  density  of 
traffic  and  proportion  of  passenger  traffic.  The  com¬ 
mittee  asks  more  time,  however,  for  fuither  investiga¬ 
tion. 
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Signs,  Fences  and  Crossings 

Fifteen  conclusions  recommended  for  adoption  in  the 
Afantial  summarize  an  11-page  discussion  of  concrete 
fence  posts  by  the  committee  on  signs,  fences  and  cros.s- 
ings.  The  discussion  includes  comparison  of  different 
types  of  posts,  and  data  on  end  or  strain  posts.  Six 
photographs  are  also  submitted  to  show  different  type.s 
of  fences,  other  than  concrete,  to  supplement  the  matter 
on  right-of-way  fences  now  in  the  Manual. 

The  committee  makes  recommendations  covering 
widths  and  depths  of  flangeways  for  .straight  and  curved 
tracks.  There  is  also  presented  a  seven-page  table  show¬ 
ing  the  practice  of  steam  and  electric  railways  through¬ 
out  the  country. 

Information  is  presented  showing  the  legal  require¬ 
ments  in  each  state  regarding  grade-crossing  elimina¬ 
tion — the  method  of  procedure  to  eliminate  a  grade 
crossing,  and  the  distribution  of  the  expense.  A  table 
is  presented  showing  the  requirements  of  the  various 
states  in  the  matter  of  fences  and  stock  guards.  There 
is  also  presented  a  short  discussion  of  the  principles  of 
the  design  of  signs  and  rules  for  their  use.  (Bulletin 
204.) 

Signals  and  Interlocking 

A  report  is  made  by  the  committee  on  signals  and 
interlocking  on  the  feasibility  of  separating  into  dis¬ 
tinct  types  of  their  own  (a)  the  signals  for  train 
operation  and  (b)  the  markers  or  signs  which  indicate 
the  location,  position  or  both  of  signs  and  switch  signals 
for  conveying  information  to  trainmen.  Eleven  designs 
of  signs  are  submitted;  they  pertain  to  speed  limita¬ 
tions,  the  proximity  to  stations,  crossings  or  the  like. 

Five  plates  of  symbols  are  also  recommended  for 
adoption — one  containing  new  symbols  and  the  others 
substitutions  for  those  now  in  the  Manual.  There  is 
also  submitted  as  information  a  list  of  findings,  con¬ 
clusions,  standards  and  specifications  adopted  last  year 
by  the  Railway  Signal  Association.  (Bulletin  201.) 

Records  and  Accounts 

Only  one  recommendation  is  made  by  the  committee 
on  records  and  accounts;  this  is  that  the  specifications 
for  maps  and  profiles,  submitted  last  year  as  informa- 
Masonry  ^  adopted  for  the  Manual.  Progress  is  reported 

on  various  investigations,  notably  subdivisions  of  I. 
A  44-page  report  is  submitted  by  the  committee  on  C.  C.  classification  of  investment  in  road  and  equipment; 
masonrj-.  The  subjects  discussed  are  concrete  piles,  cost-keeping  methods  and  statistical  records,  and  allo- 
concrete  culvert  pipe,  typical  designs  of  foundations  in  cation  of  maintenance-of-way  expenses  to  passenger  and 
various  soils  and  depths  of  water,  and  the  wisdom  of  us-  freight  traffic.  The  committee  has  obtained  a  large 
ing  blast-furnace  slag  in  reinforced-concrete  work.  The  number  of  valuation  forms  for  both  field  and  office  use, 
appendix  devoted  to  concrete  piles  embraces  both  pre-  and  suggests  that  they  be  filed  in  the  office  of  the  asso- 
molded  and  molded-in-place  piles,  and  includes  speci-  elation  for  the  use  of  anyone  interested.  (Bulletin 
fications  for  constructing  and  for  driving  pre-molded  202.) 
piles.  Nine  conclusions  on  the  subject  of  foundations 

are  presented,  together  with  a  four-page  bibliography.  Rules  and  Organization 

The  experiences  of  several  railroads  in  the  use  of  slag  Progress  only  is  reported  by  the  committee  on  rules 
in  reinforced  concrete  are  presented,  the  committe  sum-  and  organization.  The  committee  presents  a  12-page 
marizing  them  in  six  conclusions.  bibliography  on  the  science  of  organization.  It  points 

Under  the  heading  of  concrete  culvert  pipe  are  given  out  that  little  has  been  done  with  the  subject  since  it 
specifications  for  its  design  and  construction,  together  was  first  assigned  to  the  committee  five  years  ago, 
with  drawings  and  tables  showing  the  details  of  pipe  because  of  lack  of  interest  on  the  part  of  the  associa- 
of  various  sizes  used  by  a  number  of  railroads.  (Bui-  tion.  The  committee  thinks  there  could  be  a  series  of 
letin  204.)  monographs  presented  by  the  members — abstract  and 


In  the  matter  of  whether  widening  of  wheel  flanges 
would  be  detrimental  to  the  present  standard  of  track 
construction,  the  committee  thinks  it  would  not  provide 
certain  precautions,  which  it  enumerates,  were  observed. 
(Bulletin  202.) 

Buildings 

A  22-page  discussion  of  provisions  to  insure  safe 
walking  in  and  about  passenger  stations  is  presented  by 
the  committee  on  buildings.  The  pages  include  genera) 
recommendations  to  safeguard  pedestrians  in  connection 
with  the  construction  of  new  passenger  stations  and  the 
maintenance  and  alteration  of  old  ones,  and  specific 
recommendations  covering  safety  provisions  for  stair¬ 
ways  at  pas.senger  stations. 

In  a  short  discussion  of  the  relative  merits  of  high 
and  low  station  platforms,  the  committee  finds  both  ad¬ 
vantages  and  disadvantages  in  high  platforms,  but 
urges  that  all  cars  in  future  be  so  constructed  that 
they  will  fit  either  high  or  low  platforms. 

Three  pages  of  definitions  are  submitted  for  consider¬ 
ation.  (Bulletin  209.) 


Wooden  Bridges  and  Trestles 

Six  conclusions  relative  to  the  use  of  lagserews  in 
trestle  construction  are  recommended  for  adoption  by 
the  committee  on  wooden  bridges  and  trestles.  In  an 
appendix  the  committee’s  findings  are  set  forth  at 
greater  length.  The  conclusions  are  in  favor  of  the 
use  of  lagserews  as  being  as  serviceable  as  bolts  and 
nuts,  and  cheaper  to  maintain. 

On  the  subject  of  the  comparative  merits  of  bal¬ 
last  and  reinforced-concrete  trestles  there  was  much  dis¬ 
cussion  at  the  convention  last  year  of  the  committee’s 
conclusion  that  “creosoted  timber  trestles  are  more 
economical  than  concrete,  except  when  the  cost  of  the 
concrete  structure  is  less  than  one  and  one-half  times 
the  cost  of  the  wooden  structure.”  The  committee  this 
year  presents  a  19-page  discussion  of  the  relative  merits 
bf  the  replacement,  capitalization  and  sinking-fund 
methods  of  determining  the  relative  economy;  the  com¬ 
mittee  favors  the  capitalization  method,  and  uses  it  to 
justify  its  renewed  recommendation  that  the  conclusion 
under  question  be  adopted.  (Bulletin  204.) 
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scientific  in  the  beginning,  later  on  pertaining  directly 
to  the  practical  and  important  application  of  scientific 
principles  to  railroad  operation.  (Bulletin  204.) 

Water  Service 

A  set  of  rules  or  examination  questions  for  the  care 
of  boilers  in  pumping  .stations,  and  a  list  of  51  defini¬ 
tions  of  terms  used  in  railway  water  service  are  recom¬ 
mended  by  the  committee  on  water  serivce  for  adoption 
in  the  Manual.  The  committee  also  proposes  extensive 
revision  of  the  subject  matter  now  in  the  Manual  on 
water  service. 

Appendices  are  submitted  as  information  on  the  rela¬ 
tive  merits  of  continuous  and  intermittent  water  soft¬ 
eners,  on  organization  for  railway  water-service  de¬ 
partments  and  on  the  pollution  of  wells  from  overlying 
or  adjacent  cinder  deposits.  The  committee  states  that 
it  has  gathered  a  large  amount  of  information  on  the 
design  of  impounding  reservoirs.  (Bulletin  202.) 

Yards  and  Terminals 

As  noted  editorially  in  this  journal  last  week,  the  com¬ 
mittee  on  yards  and  terminals  has  during  the  last  year 
been  giving  much  attention  to  the  possibilities  of  war- 
emergency  yard  improvements.  The  committee  recom- 
menrds  that  each  road  create  a  small  committee  to  make 
a  detail  study  in  the  field  of  each  yard.  By  way  of  sug¬ 
gestion  of  what  might  be  done  the  committee  has  pre¬ 
pared  a  catechism  of  25  questions.  A  fuller  account  of 
the  committee’s  work  along  this  line,  together  with  the 
catechism,  will  be  found  on  another  page  of  this  issue. 
The  committee  also  points  out  the  special  nature  of  the 
problem  of  ocean  terminals  which  require  extensive  con¬ 
struction  that  may  be  of  a  more  or  less  temporary  na¬ 
ture. 

The  committee  has  also  brought  up  to  date  its  co¬ 
operative  work  with  the  American  Railway  Association 
on  the  subject  of  track  scales.  The  committee  recom¬ 
mends  for  adoption  track-scale  specifications  and  rules 
and  submits  as  information  data  on  equipment  for  test¬ 
ing  track  scales  and  on  scale  test  cars.  (Bulletin  203.) 


port  on  the  national  electrical  safety  code.  The  com¬ 
mittee  presents  general  conclusions  that  the  code  is  ac¬ 
ceptable  and  desirable  in  the  main,  but  regards  as  de¬ 
ficient  a  number  of  the  sections  pertaining  to  overhead 
and  underground  lines  for  electrical  transmission,  and 
desires  that  the  legality  of  the  code  be  established  by 
a  high  Federal  authority. 

As  information,  data  are  presented  bearing  upon  the 
question  of  the  proper  type  of  overhead  catenary  con¬ 
struction.  The  committee  urges  the  special  desirabil¬ 
ity  at  this  time  of  investigation  of  the  possibilities  of 
water-power  development  in  the  territory  of  the  rail¬ 
roads,  and  suggests  underlying  principles  to  govern 
such  an  investigation.  The  committee  sets  forth  de¬ 
velopments  of  the  last  year  on  the  subject  of  the  action 
of  salt  water  on  concrete,  and  calls  special  attention  to 
the  series  of  articles  in  Engineering  News-Record  last 
September  and  October.  (Bulletin  204.) 

Conservation  of  Natural  Resources 

Information  only  is  offered  by  the  committee  on  con¬ 
servation  of  natural  resources.  Appendix  A  is  a  10- 
page  digest  by  Dean  J.  W.  Votey,  of  the  committee’s 
previous  reports.  Appendix  B,  which  has  eight  pages 
and  constitutes  the  remainder  of  the  report,  relates  the 
progress  being  made  in  Canada  in  conserving  and  utiliz¬ 
ing  the  natural  resources  of  the  Dominion.  (Bulletin 
202.) 

Uniform  General  Contract  Forms 

The  committee  on  uniform  general  contract  forme, 
made  a  standing  committee  since  the  1917  convention, 
presents  an  industry-track  agreement  and  an  agree¬ 
ment  for  interlocking  plant.  In  neither  case  is  pro¬ 
vision  made  for  division  of  expense  or  responsibility 
for  maintenance,  the  committee  believing  it  to  be  prefer¬ 
able  to  leave  these  details  to  be  filled  in  in  each  case  by 
the  interested  companies.  The  committee  submits  and 
recommends,  however,  a  basis  for  division  of  cost  of 
construction  and  maintenance,  and  ownership  of  in¬ 
dustry  tracks.  (Bulletin  203.) 


Iron  and  Steel  Structures 

Three  conclusions  in  the  matter  of  the  strength  of 
columns  are  recommended  for  adoption  by  the  commit¬ 
tee  on  iron  and  steel  structures.  They  are  based  on  a 
continuation  of  the  tests  made  by  the  U.  S.  Bureau  of 
Standards,  on  which  the  committee  offers  as  informa¬ 
tion  a  33-page  report. 

Specifications  for  bronze  bearing  metals  for  turn¬ 
tables  and  movable  bridges  are  recommended  for  adop¬ 
tion,  as  is  a  conclusion  that  the  Schoop  metal-spraying 
process  does  not  afford  satisfactory  protection  from  cor¬ 
rosion.  A  48-page  set  of  specifications  for  movable 
bridges  is  submitted  for  consideration  a  year  before 
adoption.  A  report  on  impact  tests  on  the  electrified 
section  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  is 
presented  as  information.  (Bulletin  204.) 

Electricity 

Nothing  is  recommended  by  the  committee  on  electric¬ 
ity  for  adoption  in  the  Manual.  A  considerable  amount 
of  matter  is  offered  for  publication  in  the  Proceedings. 
This  includes  a  list  of  electrical  definitions ;  a  seven-page 
table  of  third-rail  clearances  on  various  roads,  and  a  re¬ 


Economics  of  Railway  Operation 
In  this,  the  first  report  of  the  new  committee  on  eco¬ 
nomics  of  railway  operation,  the  committee  discusses  at 
some  length  what  it  regards  as  its  function.  Overlap¬ 
ping  of  the  field  of  the  committee  on  economics  of  rail¬ 
way  location  is  recognized.  Says  the  report,  "it  was 
decided  [at  the  committee’s  first  meeting]  to  be  the 
sense  of  the  committee  that  its  scope  or  field  include 
all  matters  affecting  the  operation  of  a  railroad;  but 
that  for  the  present  the  committee  confine  its  efforts 
to  developing  economy  of  operation  of  existing  plants, 
including  such  additions  as  may  be  necessary  for  eco¬ 
nomical  operation,  but  not  including  changes  in  align¬ 
ment  or  grade  reduction.’’ 

In  addition  to  this  discussion  of  its  scope,  and  outline 
of  what  it  hopes  to  do,  the  committee  presents  a  39- 
page  bibliography.  (Bulletin  203.) 

Economics  of  Railway  Labor 
A  27-page  bibliography  also  constitutes  a  part,  of  the 
first  report  of  the  new  committee  on  economics  of  rail¬ 
way  labor.  In  addition  there  is  presented  a  6-page  dis¬ 
cussion  of  methods  of  securing  labor,  and  a  36-page  dis- 
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cussion  of  the  problem  of  feeding  and  housing,  main- 
tenanceH>f-way  and  construction  employees.  The  latter 
includes  numerous  extracts  from  the  experiences  of  va¬ 
rious  railroads,  a  table  summarizing  the  replies  to  a 
questionnaire  and  abstracts  of  laws  on  the  subject  pre¬ 
vailing  in  several  states.  (Bulletin  202.) 


At  the  time  the  foregoing  summaries  went  to  press 
the  reports  of  the  standing  committees  of  the  asso¬ 
ciation  on  economics  of  railway  location  and  wood 
preservation  and  those  of  the  special  committees  on 
grading  of  lumber  and  stresses  in  track  had  not  been 
received. 


Committee  Approves  Emergency  Contract  Form 
of  Quartermaster  Corps 

War  Department  Calls  in  Body  Representing  Engineers,  Labor  and  Business,  Which  Finds  Cost  Plus 
Sliding  Scale  Fee  Basis  Best  for  $€68,000,000  Program  Yet  To  Be  Completed 


Unqualified  endorsement  was  given  the  revised 
form  of  emergency  contract  covering  the  latest 
cantonment  work  by  a  special  committee  of  engineers, 
architects,  business  men  and  contractors,  which  was 
called  by  the  War  Department  to  advise  upon  the 
greatest  building  construction  program  of  modem 
times,  involving  $668,000,000  still  to  be  spent  in  new 
construction.  This  work,  which  is  in  immediate  pros¬ 
pect,  includes  storage  terminals,  ordnance  depots, 
housing  for  the  Shipping  Board,  aviation  camps,  hos¬ 
pitals  and  other  construction  amounting  to  $278,000,- 
000.  It  also  covers  forty  additional  housing  projects 
for  troops,  amounting  to  $390,000,000.  Including  the 
work  completed,  under  way,  and  in  prospect,  the  War 
Department’s  gigantic  program  of  emergency  construc¬ 
tion  will  aggregate  $1,084,000,000. 

The  committee,  which  was  called  to  advise  the  War 
Department  regarding  the  best  method  of  executing 
the  new  work,  consisted  of : 

Professor  A.  N.  Talbot,  president,  American  Society  of 
Civil  Engineers,  Urbana,  Ill,  chairman; 

John  Law’rence  Mauran,  president,  American  Institute 
of  Architects,  St.  Louis,  Mo.,  secretary; 

John  R.  Alpine,  representing  the  American  Federation 
of  Labor; 

Frederick  L.  Cranford,  president,  General  Contractors’ 
Association  of  New  York,  Brooklyn,  N.  Y. ; 

Charles  T.  Main,  president,  American  Society  of 
Mechanical  Engineers,  Boston,  Mass.; 

Oscar  A.  Reum,  repre.sentative  of  the  president  of  the 
Building  Construction  Employers’  Association, 
Chicago,  Ill.; 

R.  G.  Rhett,  president.  Chamber  or  Commerce  of  the 
United  States,  Charleston,  S.  C.; 

E.  W.  Rice,  president,  American  Institute  of  Electrical 
Engineers,  Schenectady,  N.  Y. 

The  Cantonment  Division  Quartermaster  Corps 
furnished  the  committee  with  complete  data  regarding 
the  problems  to  be  met  in  the  Government  work  com¬ 
plete  and  under  way.  The  various  forms  of  contract, 
together  with  the  objections  and  advantages  of  each, 
were  detailed  at  length.  Criticisms  made  both  in  Con¬ 
gress  and  by  the  contractors  were  presented  for  the 
information  of  the  committee.  Objections  to  the 
emergency  construction  contract,  base  upon  a  sliding 
.scale  percentage  with  a  maximum  upset  fee,  were  out¬ 
lined  fully.  -  .  .  -  . 


The  form  of  emergency  construction  contract  com¬ 
mended  by  the  committee  is  the  “third  edition,’’  in 
which  the  outstanding  feature  is  that  the  maximum  fee 
is  made  the  fee  shown  on  the  sliding  scale  for  the  maxi¬ 
mum  estimated  coat.  Otherwise  it  is  the  same  contract 
form  under  which  all  the  cantonment  work  was  carried 
out.  Under  this  form  the  contractor  must  pay  the 
“standard  rate  of  wages”  in  the  community  in  which  the 
work  is  being  done,  unless  he  obtains  the  consent  of 
the  contracting  oflicer  of  the  Government  to  depart  from 
the  stanrard  wage  scale.  A  schedule  of  rental  rates  for 
all  equipment,  from  typewriters  to  motor  trucks,  is  listed 
in  the  contract. 

In  the  original  form  of  emergency  contract  the 
maximum  fee  was  set  at  the  fixed  sum  of  $250,000  re¬ 
gardless  of  the  cost  of  the  construction.  As  pointed 
out  by  the  War  Department,  criticism  had  been  based 
upon  the  ground  that  this  maximum  fee  put  no  obstacle 
in  the  way  of  profiteering  in  the  smaller  jobs. 

Committees  Report  on  Contract 

The  committee’s  report  on  this  form  of  contract  is, 
in  part,  as  follows: 

“Having  advised  therefore  that  these  various  forms 
be  not  used,  and  for  the  reasons  stated,  the  committee 
unanimously  concurs  in  advocating  what  may  be  termed 
the  cost  plus  a  sliding  scale  fee  scheme  of  contract  for 
both  general  contracts  and  subcontracts.  In  its  general 
application  it  enjoys  the  same  confidence  in  the  building 
world  as  to  the  equities  as  does  the  lump  sum  contract, 
as  is  evidenced  by  its  very  extensive  use.  Its  essential 
features  are  its  applicability  to  projects  great  and 
small — its  extreme  flexibility  with  automatic  adjust¬ 
ment  of  all  variations  in  plan  and  scope.  Under  its 
terms  the  rates  of  pay  for  labor  are  known  to  be  more 
equitable  than  under  other  methods.  It  requires  for  its 
successful  application  a  painstaking  review  of  the 
records  and  standing  of  contractors  just  as  is  now  made 
under  existing  methods  to  insure  the  selection  of  an 
organization  which  measures  up  to  the  requirements  of 
the  contemplated  project,  but  without  working  any 
hardship,  since  no  one  can  escape  the  axiom  that  in  the 
final  analysis  each  job  can  go  only  to  one  contractor. 

“The  committee  believes  that  one  of  the  objections 
charged  to  this  form  of  contract  is  that  it  encourages 
extravagance  and  holds  open  temptations  to  increase 
costs  because  such  increase  is  accompanied  by  increased 
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compensation.  The  general  form  of  contract  now  in  use 
by  the  Cantonment  Division  in  which  the  percentage 
decreases  as  the  cost  increases  and  is  broken  by  fixed 
fees  at  intervals  seems  calculated  to  effectually  check,  if 
not  prevent,  this  tendency.  Moreover,  under  the  con¬ 
tract  proposed  the  Government  retains  the  right  to 
control  the  prices  of  most  materials  and  of  labor. 
Under  these  circumstances  it  does  not  seem  to  the  com¬ 
mittee  that  such  an  objection  would  have  any  force  in 
relation  to  this  form  of  contract.  No  reasonable  objec¬ 
tion  can  be  pointed  out  by  anyone  possessing  a  full 
understanding  of  its  equitable  operation  in  practice, 
and  finally  this  scheme  appeals  to  the  committee  as 
possessing  one  qualification  which  must  commend  it  to 
all  thinking  men — it  permits  starting  actual  work  weeks 
and  even  months  before  the  details  are  completely 
worked  out  and  delineated  and  permits  the  Govern¬ 
ment  to  push  the  job  at  any  speed  it  may  elect,  changing 
at  will  its  plan  and  scope  but  paying  only  what  the 
work  actually  costs,  plus  a  fee  which  is  so  reasonable  as 
to  be  above  the  reach  of  fair  minded  criticism.” 

In  reviewing  the  various  other  methods  proposed  for 
handling  the  new  Government  construction,  the  com¬ 
mittee  pointed  out  the  reasons  why  the  “purchase  and 
hire”  method  and  the  alternative  forms  of  contract  pro¬ 
posed  would  be  undesirable.  The  administration  of 
work  under  the  “purchase  and  hire”  method  would  in¬ 
volve,  according  to  the  report,  the  creation  of  an  un¬ 
wieldy  organization  at  Washington.  The  vast  amount 
of  work  in  widely  scattered  locations  would  make  a 
central  administrative  office  impracticable,  the  commit¬ 
tee  decided.  In  the  words  of  the  report: 

“It  seems  apparent  that  the  valuable  time  lost  in  such 
process  is  an  insuperable  objection  to  this  method.  The 
committee  believes  existing  contractors’  organizations 
should  be  maintained  and  fostered,  as  they  constitute  in 
the  opinion  of  the  committee  important  factors  in  the 
economic  life  of  the  nation,  and  will  be  of  exceeding 
importance  to  its  progress  when  the  war  is  over. 

“The  committee  finding  none  of  the  conditions  which 
would  recommend  this  method  of  procedure  present  in 
the  emergency  construction  work  contemplated,  and 
finding  on  the  contrary  many  serious  objections,  advises 
that  the  ‘purchase  and  hire’  method  be  not  used.” 

The  “Lump  Sum”  Contbact 

Regarding  the  “lump  sum”  contract,  the  committee 
reported  that  under  normal  peace  conditions  this  form 
would  be  highly  desirable,  but  that  it  entailed  waiting 
for  drawings,  specifications  and  bids. 

“Thus  would  be  lost  those  precious  months  which 
may  be  measured  not  in  dollars  but  in  lives.” 

The  report  continues  as  follows: 

“The  history  of  war  emergency  construction  shows 
the  development  of  many  projects  originally  small  by 
comparison  into  works  of  great  magnitude  and  im¬ 
portance  and  for  such  development  the  ‘lump  sum’  plan 
is  too  inflexible  to  operate  satisfactorily;  administra¬ 
tion  costs  must  increase  in  adjusting  important  changes, 
while  inequities  and  dissatisfaction  are  bound  to  arise. 
In  such  an  unstable  market  as  exists  costs  must  be 
figured  by  the  contractor  high  enough  to  provide  a 
margin  to  cover  unforeseen  and  uncontrollable  changes 
in  the  prices  of  material  or  labor,  which  would  result  in 


a  speculative  price  which  would  be  disadvantageous  to 
the  Government 

“Your  committee  advises  therefore  that  the  ‘lump 
sum’  method  be  not  used.” 

In  conclusion  the  report  recommended  the  adoption 
of  the  existing  form  of  emergency  construction  con¬ 
tract,  with  sliding  scales  of  percentages  and  fees,  for  all 
the  work  remaining  to  be  done. 


Engineering  Council  Seeks  to  Unite 
Branches  of  Profession 

To  Harmonize  Aims  of  Engineers,  Interpret  Them  to 
Public  and  Strengthoi  Weakly-Held 
Fidds,  Says  Secretary 

HE  aims  of  the  Engineering  Council,  the  first  annual 
meeting  of  w'hich  was  recently  reported  on  page 
430  of  this  journal  for  Feb.  28,  as  outlined  in  a  state¬ 
ment  by  Alfred  D.  Flinn,  its  secretary,  are  to  help 
engineers  claim  their  share  in  public  life,  to  develop 
meritorious  projects  for  the  general  good  of  engineers 
or  of  the  public,  to  take  up  the  problems  of  tho.se  in 
new  and  weakly -held  fields  of  engineering,  and  to  central¬ 
ize  the  efforts  of  engineers  on  those  lines  which  are 
of  common  interest.  Mr.  Flinn’s  statement,  telling  also 
something  of  the  work  already  undertaken,  follows : 

“The  Engineering  Council  held  its  first  meeting  June 
27,  1917.  In  the  months  which  have  elapsed,  useful 
services  have  been  rendered  to  the  Government,  to  engi¬ 
neering  societies  and  to  individuals,  and  progress  has 
been  made  in  perfecting  the  Council’s  organization. 
Several  important  committees  have  been  created  and 
have  accomplished  much. 

“The  Engineering  Council  is  an  organization  of 
national  technical  societies  of  America  created  to  provide 
for  consideration  of  matters  of  common  concern  to  engi¬ 
neers  as  well  as  those  of  public  welfare  in  which  the 
profession  is  interested,  in  order  that  united  action  may 
be  made  possible.  The  Engineering  Council  is  now 
composed  of  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  Engineers,  the  Ameri¬ 
can  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers,  having  a  membership 
of  33,000  and  known  as  the  Founder  Societies. 

“Limitation  of  financial  resources  has  been  and  still  is 
one  of  the  greatest  handicaps.  At  the  beginning  of  this 
year,  an  appropriation  of  $16,000  by  the  United  Engi¬ 
neering  Society,  contributed  equally  by  the  four  Founder 
Societies,  became  available  for  the  period  ending  Oct. 
31,  1918.  Although  this  sum  provides  for  the  usual 
expenses  of  the  secretary’s  office,  for  inaugurating 
several  permanent  lines  of  service  and  for  a  few  special 
items  in  connection  with  the  war,  it  is  far  from  adequate. 
The  Engineering  Council  is  still  forced  to  go  slowly  on 
work  already  undertaken  and  to  decline  or  defer  other 
meritorious  projects.  That  the  Engineering  Council 
has  accomplished  as  much  as  it  has  is  due  chiefly  to  the 
fact  that  individuals,  societies  and  Government  bureaus 
have  informally  contributed  services  and  means.  Ad¬ 
ditional  income  must  be  had  if  it  is  to  bring  to  pass 
within  a  reasonable  time  many  of  the  things  rightfully 
expected  of  it  for  the  beneflt  of  professional  engineers, 
the  country,  the  Government  and  the  public. 


562 


ENGINEERING  NEWS-RECORD 


Vol.  80,  No.  12 


“Restriction  of  membership  in  the  Engineering 
Council  to  the  four  societies  mentioned  is  not  intended. 
Quite  to  the  contrary,  it  is  planned  and  earnestly  desired 
that  other  national  engineering  and  national  technical 
societies  shall  become  affiliated,  thus  making  the  Engi¬ 
neering  Council  truly  representative  of  the  hundred 
thousand  engineers  in  all  branches  of  the  profession 
throughout  the  United  States.  Conditions  and  methods 
for  the  admission  of  additional  societies  have  been 
developed.  Henceforth,  a  chief  aim  of  the  Engineering 
Council  will  be  to  increa.se  the  number  of  member  soci¬ 
eties  and  thus  gain  not  only  an  enlargement  of  its 
capacity  for  usefulness  along  its  cho.sen  lines,  but  also 
greater  technical  and  financial  suport. 

Activities  Outlined 

“So  extensive  i.s'  the  field  of  possible  activity  for  the 
Engineering  Council  that  even  yet  it  is  unwise  to  set  its 
bounds.  Nevertheless,  some  of  the  proposed  activities 
may  now  be  outlined.  Foremost  among  these  is  the 
fo.stering  of  a  .sen.se  of  solidarity  throughout  all  divi¬ 
sions  of  the  profession  in  all  parts  of  the  country — 
the  increasing  of  a  sense  of  common  interest  and  of  the 
.strength  that  results  from  unification.  To  this  end, 
subordination  to  the  general  welfare  of  the  preferences 
and  pride  of  organizations  and  of  persons  may  be  neces¬ 
sary;  but  it  is  confidently  expected  that  even  through 
difficult  places  the  right  paths  w'ill  be  found.  Patience 
and  good  sense  will  win  full  and  effective  cooperation. 
Publicity  of  a  high  order,  but  of  a  practical  sort,  must 
be  devi.sed  that  both  engineers  and  the  public  may  be 
informed  not  only  of  engineering  achievements  in  physi¬ 
cal  work,  but  also  of  the  services  which  peculiarly 
pertain  to  engineers,  in  mental  realms,  those  which  they 
are  performing  and  those  which  they  should  perform. 
Engineers  and  engineering  must  be  made  more  com¬ 
prehensible  to  the  people  up  and  down  the  land,  and 
kept  instructively  and  interestingly  in  the  public  prints. 

“A  most  important  service  is  the  standardization  of 
definitions,  methods,  requirements  and  tests  for  all  vari¬ 
eties  of  engineering  materials  and  work.  Others  are  the 
improvements  of  the  methods  and  requirements  of  engi¬ 
neering  colleges,  the  standardizing  of  the  meanings 
and  values  of  the  degrees  given  to  graduates,  and  the 
broadening  of  the  engineer  through  knowledge  of 
humanitarian  subjects,  in  which  other  professional  men 
take  interest. 

“Mutual  helpfulness  in  getting  the  right  engineer  for 
the  empty  niche  of  usefulness  and  in  finding  an  empty 
niche  for  the  unemployed  engineer,  or  for  the  one  seek¬ 
ing  advancement,  has  for  years  been  a  need  of  engineer¬ 
ing  societies,  widely  voiced,  especially  by  the  younger 
men.  Many  endeavors  have  been  made  and  are  be¬ 
ing  made  to  meet  this  need,  with  more  or  less  success ;  but 
mo.st  of  them  have  been  limited.  Engineering  Council  has 
already  given  this  matter  much  thought  and  has  put 
it  in  the  hands  of  the  American  Engineering  Service, 
one  of  its  committees.  To  meet  these  demands  this 
committee  has  been  assembling  in  its  offices  in  the 
Engineering  Societies  Building,  New  York,  comprehen¬ 
sive  lists  and  much  detailed  information  concerning 
c.igineers  in  all  branches  of  the  profession.  During  the 
past  few  months  there  have  been  supplied  to  the  Govern¬ 
ment  departments  and  bureaus  several  thousand  names 


of  engineers,  from  which  men  were  selected  to  fill  a 
great  variety  of  positions  in  uniformed  and  civilian 
service  for  the  Army,  the  Navy  and  other  branches  of  thi 
Government’s  activities  in  connection  with  the  war,  an 
well  as  for  manufacturers  and  contractors  engaged  upon 
Government  war  work.  Hitherto  these  war  demands 
have  absorbed  most  of  the  energies  of  this  committee  and 
its  staff,  but  incidentally  there  have  been  accumulated 
great  masses  of  live  material  which  can  in  the  near 
future  be  recast  into  a  suitable  mold  of  classification 
and  indexed  for  permanent  use.  On  methods  of  classi¬ 
fying  and  indexing  the  committee  has  already  done 
not  a  little  work.  It  is  the  intention  to  discover  what 
has  been  done  by  others  and  so  combine  and  strengthen 
all  u.seful  systems  as  to  secure  the  greatest  benefits 
for  engineers,  for  employers  and  for  local,  state 
and  national  governments.  It  is  the  aim  ultimately  to 
create  a  complete,  skilfully  classified  catalog  of  all 
American  professional  engineers. 

Fields  That  Are  Held  Weakly 

“It  has  become  evident  that  although  numerous  engi¬ 
neering  societies  are  occupying  limited  fields  efficiently, 
and  although  some  of  these  fields  are  extensive,  there  are 
large  sectors  of  the  domain  of  the  engineer  which  are 
either  but  weakly  held  or  else  are  usurped  by  others. 
This  condition  has  arisen  partly  from  specializing  ten¬ 
dencies  among  societies  as  well  as  among  individuals. 
Until  the  present  time  there  has  been  no  central  agency 
capable  of  entering  these  sectors  and  competent  to  speak 
for  the  profession  at  large — no  duly  constituted  rep¬ 
resentative  to  learn  of  the  share  in  local  civic  and 
governmental  enterprises  which  should  be  the  engineer’s, 
to  claim  it  for  him,  and  to  see  that  he  gets  it;  no 
organization  to  harmonize  the  action  of  the  profession 
on  similar  questions  in  different  localities;  no  interpreter 
to  the  public  of  the  engineer,  his  work,  his  ideals  and 
his  methods;  no  body  to  develop  meritorious  projects 
for  the  general  good  of  the  profession  or  for  the  benefit 
of  the  public;  no  one  con.stantly  on  guard  to  detect  and 
oppose  objectionable  schemes  and  tendencies.  To  fill 
these  gaps  is  the  great  aim  of  Engineering  Council,  not 
by  demolishing  any  useful  existing  agencies,  but  by 
building  these  into  a  well  proportioned  and  thoroughly 
furnished  structure.  Time  will,  of  course,  be  required 
for  erecting  and  perfecting  such  an  organization  with 
its  necessary  local  branches  covering  all  the  United 
States. 

“Engineers  are  organizers  and  should  be  directing 
their  abilities  as  such  to  the  greater  service  of  the 
nation.  No  better  demonstration  of  the  need  of  such 
a  centralizing  body  as  the  Engineering  Council  could  be 
had  than  the  multiplicity  of  existing  engineering  organi¬ 
zations,  and  especially  the  manifestation  during  recent 
months  of  this  tendency  to  segregation  exhibited  in 
efforts  to  serve  the  Government  in  connection  with  the 
war.  Order  is  slowly  being  brought  into  this  confusion, 
but  if  the  Engineering  Council  could  have  been  well 
established  before  the  beginning  of  the  war,  it  would 
have  become  at  once  the  connecting  link  between  the 
Government  and  engineers,  securing  results  quickly, 
directly,  economically  and  in  an  orderly  manner.  While 
contributing  its  best  endeavors  to  the  winning  of  an 
early  and  complete  victory,  the  Engineering  Council  must 
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be  shaping  its  organization  so  as  to  be  prepared  to  aid 
engineers  in  taking  the  leading  part  which  must  be 
theirs  in  the  years  that  will  follow  the  conclusion  of 
peace. 

“Unselfish  service  and  mutual  helpfulness  must  be  the 
test  requirements  for  all  the  undertakings  of  the  Engi¬ 


neering  Council.  Offensive  political  or  business  activi¬ 
ties  must  be  avoided  and  the  selfish  aims  of  groups  or 
individuals  must  not  be  fostered.  If  the  work  roughly 
outlined  be  carried  forward  in  this  spirit,  no  fears  need 
be  entertained  for  the  profession’s  ethics,  its  honor,  or 
the  standing  of  the  engineer  in  the  community.” 


New  Haven  Orders  Five  180-Ton 
Electric  Locomotives 

Will  Haul  Through  Trains  Over  New  York  Connecting 
Railroad,  Where  Grades  Are  Too  Heavy 
for  Present  Power 

Electric  locomotives  have  been  ordered  for  several 
railroads  surpassing  in  size  anything  yet  built  of 
their  type.  They  were  described  Mar.  16  before  the 
New  York  Railroad  Club  by  various  siieakers.  Among 
those  described  were  the  180-ton  alternating-current 
locomotives  for  the  New  York,  New  Haven  &  Hartford 
R.R.  for  service  in  hauling  through  trains  over  the 
New  York,  New  Haven  &  Hartford  R.R.  for  service 
in  hauling  through  trains  over  the  New  York  Con¬ 
necting  R.R.  They  compare  with  the  120-ton  locomo¬ 
tives  now  in  ser\’ice  on  the  New  Haven.  They  were  de¬ 
scribed  by  E.  R.  Hill,  of  Gibbs  &  Hill,  consulting  engi¬ 
neers,  from  whose  paper  these  notes  are  taken. 

The  completion  of  the  New  York  Connecting  R.R. 
over  Hell  Gate  and  the  electrification  of  this  line  for 
passenger  service  via  Sunnyside  Yard  into  the  Pennsyl¬ 
vania  Station  in  New  York,  together  with  the  possibility 
of  electrification  later  for  freight  service  over  this  line 
of  the  Long  Island  R.R.  to  Bay  Ridge,  has  introduced 
some  new  problems.  The  present  New  Haven  electrified 
lines  are  nearly  level,  the  maximum  gradient  being  0.4%. 
In  contrast  to  this  is  the  profile  of  the  New  York  Con¬ 
necting  R.R.,  shown  in  one  of  the  illustrations. 

Express  trains  operated  between  Grand  Central  Sta¬ 


tion  and  New  Haven  average  11  steel  cars  and  weigh 
about  770  tons.  Maximum  trains  of  this  character 
average  12  steel  cars,  and  weigh  from  850  to  900  tons. 
These  trains  must  be  operated  between  New  Haven  and 
the  Pennsylvania  Station  over  the  heavier  grades  qf  the 
New  York  Connecting  R.R.,  and  therefore  it  is  neces¬ 
sary  to  provide  heavier  locomotives  than  those  now 


COMPARISON  OF  120-TON  AND  180-TON  LOCOMOTIVES 

in  use,  or  doublehead  the  present  locomotives,  as  is  fre¬ 
quently  done  on  the  heavier  trains. 

Another  condition  limiting  the  New  Haven’s  opera¬ 
tion  is  the  restriction  imposed  by  the  New  York  Central 
R.R.  as  to  total  weight  and  axle  loading  of  locomotives 
using  the  drawbridge  and  viaducts  on  the  New  York 
Central’s  line  into  the  Grand 
Central  Station.  The  New 
York  Central’s  conditions  limit 
the  loads  on  the  four  driving 
axle  locomotives  to  47,500  lb. 
per  axle,  and  of  locomotives 
with  six  driving  axles  to 
41,000  lb.  per  axle.  There  are 
limitations  also  as  to  the  total 
weight  of  the  locomotive  and 
the  extent  to  which  double¬ 
heading  is  permitted. 

The  five  180-ton  engines 
now  on  order  represent  the 
maximum  in  weight  and  ca¬ 
pacity  of  the  alternating-cur¬ 
rent  direct-current  type  that 
will  not  exceed  the  New  York 
Central  structure  limitations. 
This  does  not  quite  meet  the 
maximum  desired  perfor- 
Imance,  however,  for  through 
express  trains  on  the  New 
York  Connecting  R.R.  grades. 
The  new  engine  will  handle  12- 


PROFILE  OF  NEW  YORK  CONNECTINS  RAILROAD 
uAND  CONNECTIONS. 
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GRADES  ON  NEW  YORK  CONNECTING  RAILROAD  RUN  UP  TO  1.6  PER  CENT. 


car  trains  on  the  Pennsylvania  aireci-current  terminal 
Krades  and  eastbound  on  the  New  York  Connecting  R.R. 
0.72%  grade,  but  will  handle  only  11-car  trains  on  the 
westbound  1.2%  New  York  Connecting  R.R.  grade. 
This  latter  grade  is  two  miles  long,  and  the  plan  is  to 
employ  electric  pushers  for  assisting  westbound  trains 
of  more  than  eleven  cars  up  this  grade.  An  alternative 
to  this  is  to  doublehead  these  engines  with  one  of  the 
old  gearless  type  of  locomotive. 

Prior  to  this  the  latest  and  largest  type  of  locomotive 
on  the  New  Haven  was  the  2-4-4-2  engine  having  four 
driving  axles  and  two  pony  axles  in  two  trucks,  each 
driving  axle  being  equipped  with  a  pair  of  single  re- 


with  those  of  the  34  freight  ana  neavy  passenger 
straight  single-phase  locomotives  built  in  1911  for  use 
in  freight  service. 

These  locomotives,  Mr.  Hill  said  in  conclusion,  illus¬ 
trate  in  a  general  way  the  adaptability  of  electric  trac¬ 
tion  in  meeting  the  constantly  increasing  requirement.s 
of  railroad  ser\’ice.  In  this  case,  without  modification  of 
the  general  type  or  any  of  the  mechanical  or  electrical 
details,  and  without  exceeding  the  existing  weight  limi¬ 
tations  on  bridge  structures,  a  locomotive  50%  larger 
than  those  in  present  service  has  been  produced  simply 
by  the  addition  of  a  driving  axle  and  a  pair  of  motors 
to  each  truck  with  adaptation  of  mechanical  and  elec- 


TWO  TYPICAL,  FX)RMS  OP  OVERHEAD  CONSTRUCTION  ON  NEW  YORK  CONNECTING  RAILROAD 


tives  are  given  in  the  accompanying  table.  In  all  prin-  Connecticut  Will  Build  Only  War  Roads 

cipal  respects  the  details  of  the  locomotive  are  identical  of  Charles  J.  Bennett,  highway 

coMP.^RisoN  OK  120-TON  .\ND  180-TON  ELECTRIC  Loco.MoTivE.s  commissioner  of  Connecticut,  which  covers  the  term 

120-Ton  ending  Sept.  30,  1917,  it  is  stated  that  the  department 
111;  100  has  become  more  firmly  convinced  that  the  necessities 

_  of  present-day  traffic  on  main  highways  require  the 

219.000  construction  of  pavements  of  a  high  character.  Condi- 
28  loo  present  are  abnormal,  but  even  without  the 

^  ,  war  there  is  a  constant  growth  in  the  demand  for  a 

40ft.'6i*n  twelve  months’  use  of  the  roads  which  makes  it  neces- 
io  ft.  0  in.  expend  increasing  amounts  of  money  in  the 

*  construction  of  improved  types  of  road  surface.  The 
I'jio  department  expects  to  construct  during  the  coming 
year  only  such  roads  as  are  of  vital  necessity  to  through 
**  traffic  or  for  the  development  of  facilities  for  the  propa¬ 
gation  of  the  war.  This  policy  may  interfere,  it  is 
stated,  with  a  development  of  the  state  highway  system 
from  the  standpoint  of  the  tourist  or  for  the  improve¬ 
ment  of  local  communities,  but  everything  must  be  done 
to  further  the  nation’s  immediate  interests. 


162.000 
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NewybrkGt^fiasLargfestandBestGarbag^e-Reductton 


charged  Through  Side 
Door  Onto  Convei/or 
L  eadin^  to  Screen.  Crease- 
Scaring  Solvent  and 
V/aier  Vapor  are  Piped 
tforn  Peducer  to  Sep¬ 
arator  and  Condenser. 


Plant  with  Capacity  of 1500 Tons  a  Day  Cuts  Hand  Labor  to  Minimum 
by  Use  of  38  Separate  Conveyors,  I>ehyctfxzt£on,Degreasiny.and 

as  Sinyte  Process  in  199  Air-Tlyht Reducers 


f/ie  Reducer  is  the  Vital 
Part  of  the  Colwell  Sys¬ 
tem.  Oreen  Garbaye  is 
Spouted  from  Overhead 
Conveyor  Throuyh  Top 
Door  Shown  Partly  Open¬ 
ed.  Dry  Tankaye  isDis- 


BY  H.  V.  SCHIEFER 
KnKineer,  C.  O.  Bartlett  &  Sno\\  <'o.,  Cleveland. 


Besides  belnR  the  largest  of  its  kind  in  the  world, 
the  garbage-reduction  plant  recently  installed  to 
convert  the  millions  of  tons  of  food  wastes  of  New  York 
City  into  grease  and  fertilizer  embodies  a  number  of 
new  features  in  design  which  have  been  the  means  of 
effecting  sanitary  conditions  never  before  attained. 
The  green  garbage  is  not  stored,  so  there  is  no  possibil¬ 
ity  of  decomposition  at  the  plant.  By  means  of  a  novel 
system  of  conveyors  garbage  is  rapidly  fed  at  will 
into  any  of  the  199  reducers  in  which  for  15  hours  it  is 
cooked,  washed  and  steamed.  The  process  is  one  of  de¬ 
hydration,  in  which  there  are  no  chemical  actions  after 
the  boiling  point  is  passed,  consequently  no  offensive 
odors  are  created.  Furthermore,  the  entire  process  of 
reducing  a  charge  of  green  garbage  to  tankage  is  con¬ 
ducted  in  a  single,  continuously  closed  tank  from  which 
no  odors  can  escape.  Hand  labor  is  practically  elimi¬ 
nated  by  the  use  of  38  different  conveyors  for  moving 
the  garbage,  tankage  and  waste  products. 

The  plant  is  located  on  Fresh  Kills,  lower  Staten  Is¬ 
land,  Borough  of  Richmond,  New  York  City.  There  is 
no  railroad  connection.  All  materials  used  must  be 
brought  in  or  taken  out  by  boats.  The  materials  re¬ 
ceived  are  1500  tons  of  garbage  per  day,  neces.sary  sol¬ 
vent,  and  coal  for  3000  hp.  of  boilers.  The  materials 
shipped  are  grease,  tankage  and  such  byproducts  as 
lx)ttles,  cans,  bones  and  rags.  To  accommodate  the  ship¬ 
ping,  a  dock  1000  ft.  long  has  been  provided.  The  de¬ 
signers  of  this  plant  had  about  57  acres  of  unimproved 
practically  level  land  at  their  disposal,  so  the  conditions 
were  ideal  for  the  construction  of  a  plant  for  the  eco¬ 
nomical  and  rapid  handling  of  the  garbage,  the  va¬ 
rious  materials  required  for  its  treatment  and  the 
final  products. 

The  plant  was  put  in  operation  late  in  1917.  It 
vas  designed  to  meet  the  conditions  of  a  contract  be- 
f  'veen  the  Metropolitan  By-Products  Co.  and  the  City 
of  New  York  for  the  disposal  of  all  the  garbage  from 
'he  city  excepting  a  part  of  Queens  Borough  and  Staten 


Island  for  a  period  of  five  years  (the  city  reserving  the 
privilege  to  buy  the  plant  at  the  expiration  of  the 
contract).  The  .nominal  capacity  of  the  plant  is  1500 
tons  a  day.  It  is  operated  in  three  shifts  of  8  hr.  each. 

While  in  transit  in  150-  to  300-ton  barges  the  gar¬ 
bage  is  covered  with  large  waterproofed  tarpaulins 
which  are  washed  and  spread  out  to  dry  each  trip  while 
the  garbage  is  being  unloaded. 

A  2-yd.  clamshell  bucket  transfers  the  garbage  from 
the  barges  to  a  large  receiving  hopper  placed  on  shore 
and  located  directly  over  a  picking  or  sorting  conveyor. 
A  feeder  is  provided  under  this  hopper  to  insure  an 
even  layer  of  material  on  the  conveyor  which  is  es- 
.sential  to  the  preliminary  .sorting  of  certain  materials. 
This  feeder  consi.sts  of  a  cast-iron  box  in  which  two  in¬ 
termeshing  paddle  wheels  slowly  revolve,  allowing  the 
proper  amount  of  material  to  pass  through. 

The  picking  conveyor  consists  of  a  series  of  overlap¬ 
ping  steel  pans  mounted  on  two  strands  of  chains  that 
are  in  turn  mounted  on  self-oiling  rollers.  Men  are 
stationed  on  both  sides  of  this  slow-moving  conveyor 
whose  duty  it  is  to  remove  (as  far  as  possible  without 
stirring)  all  glass,  crockery,  cans,  large  rags,  wood  and 
other  substances  that  might  clog  the  conveyors  or  ma¬ 
chinery.  It  is  here  that  the  milk  and  wine  bottles  are 
recovered  and  placed  in  boxes  or  barrels  while  worth¬ 
less  broken  crockery,  sticks,  etc.,  are  thrown  into  a 
chute  that  leads  to  a  dump  car  below.  The  empty  cans 
are  separated  and  when  a  boatload  has  accumulated  they 
are  shipped  away.  It  is  interesting  to  note  that  the  tin  is 
recovered  from  the  cans  by  a  bath  of  chlorine  gas.  The 
gas  is  conden-sed  and  used  in  the  dyeing  of  silk.  The 
cans  are  then  melted  and  cast  into  sash  weights. 

From  the  picking  conveyor  the  green  garbage  is  fed 
to  the  system  of  conveyors  installed  inside  the  reducer 
house.  These  conveyors,  8  in  number,  are  made  alike 
in  so  far  as  duplication  is  possible.  Each  one  consists 
of  a  double  strand  of  heavy  drop-forged  chain  between 
the  strands  of  which  are  mounted,  at  intervals,  steel 
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THE  VIEW’S  SHOW’  THE  PLANT  AS  A  WHOLE  FROM  THE  LAND  AND  THE  WATER  SIDES  AND  IN  DETAIL 


THE  HEDUCERS  ARE  NEARLY  READY  FOR  USE 

Asbestos  covers  yet  to  be  placed  and  feeding  chutes  to  be  huii" 
3recn  garbage  distributing  conveyor  for  nearest  reducer  api>ear 
in  upper  foreground. 


T/^OKING  ALOXG  THE  TOPS  OF  THE  REDUCER  UNITS  ONE  SEES  THE  GREEN  GARBAGE  CONVEYORS  AND  FEEDER 
SPOI'TS  AND  THE  BPJUT-DRIVEN  GEARS  THAT  ROTATE  THE  STIRRING  DEVIi'KS 


It  is  then  perfectly  dry  and  sterile  and  is  usually  called 
tankage. 

The  tankage  is  discharged  from  the  reducers  at  a  uni¬ 
form  rate  and  drops  by  gravity  onto  a  belt  conveyor 
for  transportation  to  the  tankage  house.  Although  the 
material  is  warm  it  is  not  hot  enough  to  do  any  damage 
to  the  belt  conveyors.  By  a  series  of  longitudinal,  cross 
and  inclined  belt  conveyors  the  tankage  is  elevated  to  a 
point  about  50  ft.  above  the  ground,  where  it  is  dis¬ 
charged  into  a  large  revolving  screen,  provided  with 
riding  rings  that  run  on  revolving  trunnions.  The 
.screen  is  made  of  wire  cloth  with  li-in.  mesh.  The 
tailings  are  discharged  onto  a  slow-speed  belt  conveyor. 
Two  men  are  stationed  alongside  this  conveyor.  One 
picks  out  all  bones  and  drops  them  in  a  chute  that 
leads  to  a  distributing  conveyor,  which  distributes  and 
discharges  them,  to  the  storage  room  below.  The  other 
picks  off  all  the  rags  and  tosses  them  to  the  storage  bins. 
The  material  left  on  the  belt,  consisting  of  sticks,  corn¬ 
cobs  and  miscellaneous  rubbish  that  would  not  pass 
through  the  preliminary  screen,  is  discharged  to  a  chute 
that  leads  to  a  rubbish  car.  This  material  is  deposited 
on  a  dump. 

Corn  husk,  which  fortunately  comes  only  two  or  three 
months  in  the  year,  is  one  of  the  most  difficult  materials 
to  put  through  the  plant  and  is  practically  worthless  as 
a  tankage  content  excepting  for  the  small  amount  of 
potash  it  contains.  It  is  proposed  at  this  plant  to  pick 


the  corn  husk  out  of  the  green  garbage  at  the  dock  and 
char  it  in  a  revolving  drum,  thus  eliminating  it  from 
the  conveyors  and  reducers  and  also  conserving  the  pot¬ 
ash  content. 

The  tankage  that  passes  through  the  meshes  of  the 
preliminary  screen  is  chuted  to  a  scraper-conveyor  that 
distributes  the  material  to  a  row  of  four  revolving 
screens  that  are  duplicates  of  the  preliminary  screen 
excepting  that  the  mesh  is  much  finer.  Material  that 
passes  over  the  ends  of  these  final  screens  is  discharged 
onto  a  belt  conveyor  provided  with  a  magnetic  head 
pulley.  This  pulley  removes  all  particles  of  iron,  such  as'^ 
hairpins  and  knives  and  forks.  The  amount  of  iron  re-  ' 
covered  is  less  than  0.25%  of  the  tankage.  * 

From  this  belt  conveyor  the  material  passes  to  a 
scraper-conveyor  that  moves  the  material  to  two  dry¬ 
grinding  pans.  These  consist  of  heavy  cast-iron  bowls 
9  ft.  in  diameter  in  which  the  material  is  ground  by  a 
pair  of  heavy  revolving  cast-iron  rollers  whose  weight 
is  sufficient  to  grind  anything  short  of  steel  ball  bear¬ 
ings.  The  ground  material  is  discharged  onto  a  l^elt 
conveyor  and  thence  to  a  screw  conveyor  that  carries  the 
material  to  a  vertical  bucket  elevator.  From  the  ele¬ 
vator  \he  material  chutes  to  a  scraper  conveyor  which 
carries  it  back  to  the  screens  for  rescreening.  It  will 
be  noted  that  at  this  point  there  is  a  complete  cycle  so 
that  all  material  passing  through  the  preliminary  screen 
is  either  screened  through  the  final  screens  or  removed 


|^SHH|SMj|||||[^SS|jS^^Sj|5S|||SjjjjjjSj5S5||SB  to  the  proper  size  for  the  stokers.  The  coal  hopper  i.s 

placed  close  to  a  hopper  for  receiving  garbage  so  that 
the  .same  grab  bucket  can  unload  either  coal  or  garbage. 

From  the  cru.sher  the  coal  drops  to  a  belt  conveyor 
%y  ik^  419  that  travels  up  and  alongside  the  reducer  building  and 

deposits  the  coal  on  a  conveyor  at  right  angles  that 

^  — _ _  ■ travels  on  an  incline  to  a  position  over  the  bunkers 

^  '  ||  in  the  boiler  house.  Two  stationary  trippers  are  placed 

■H  s  i  outside  of  the  boiler  house,  so  that  coal 

II^  I  may  be  stored  on  the  ground.  The  local  industrial  raii- 

...  road  reclaims  this  coal  and  places  it  in  the  boiler  house 

i  on  a  track  provided  for  the  purpose.  A  depressed  track 
of  the  indu.strial  railway  leads  under  the  .stokers,  so  that 
^9  X  drop  directly  dump 

I  The  absence  of  railroad  communication  necessitated 
'«  the  of  large  .storage  containers  for  both 

V  ^  and  finished  products.  This  is  particularly  true 

of  the  grea.se-storage  tank,  which  i.s  55  ft.  in  diameter 

the  are  x 

tanks,  into  which  the  grease  pumped 
before  The.se  tanks  have  conical  bottom.s 

and  the  draw-off  pipe  for  the  finished  grease  is  well  up 
on  the  side.  The  grea.se  pumped  these 

j.  allowed  to  The  heavy  and  impurities 

•  k  7  to  the  bottom  while  the  pure'' and  lighter  grease 

P  drawn  off  to  the  barrels  for  shipment  to  be  used  in  the 

*-  ^  manufacture  of  glycerine,  soap,  candles,  etc.  The  build- 

FiNTSHED  T.xNKAOK  I.S  TiRopi’Kn  INTO  sTOTiKTior.sK  iug  is  of  concrete  and  brick  and  is  100  x  100  ft.  It 

Kf<1  from  HiTew  fonv^yors :  i\‘iiiovt^  hy  rlropiiiriR  tlirouKU 
holes  on  to  a  helt  (*onveyor  leading  to  boats. 

by  the  magnetic  separator.  Occasionally  there  are  large 
pieces  of  brass,  etc.,  that  w’ill  neither  grind  nor  sepa¬ 
rate.  These  are  removed  by  hand  from  the  dry  pans  or 
from  one  of  the  belt  conveyors. 

The  material  that  passes  through  the  final  screens  is 
finished  tankage  and  is  transferred  to  an  80  x  110-ft. 

.storage  house  by  a  series  of  conveyors  and  elevators  so 
arranged  that  it  can  be  completely  filled. 

All  tankage  is  shipped  from  the  plant  in  boats,  so 
there  is  no  necessity  for  bagging.  The  tankage  is 
dropped  from  the  storehouse  floor  to  two  parallel  belt 
conveyors  which  di.scharge  onto  inclined  belt  convey¬ 
ors  leading  to  swivel  spouts  placed  on  the  dock.  The 
spouts  finally  deliver  the  tankage  into  the  holds  of  the 
boats. 

A  narrow-gage  industrial  railway  connects  the  va¬ 
rious  departments  of  the  plant.  It  is  equipped  with 
gasoline  locomotives  and  standard  contractor’s  dump 
cars.  This  railroad  was  used  to  good  advantage  during 
the  construction  of  the  plant  and  is  also  used  for  the 
wasting  of  rubbish  and  for  the  reclaiming  of  coal  from 
the  storage  piles. 

Commercial  electric  power  has  been  used  throughout 
the  plant  for  driving  machinery,  conveyors  and  salt¬ 
water  rotary  pumps. 

Steam  is  used  in  the  reducers,  stills  and  reciprocating 
pumps  from  a  55  x  140-ft.  boiler  house  containing  five 
610-hp.  water  tube  boilers.  The  stack  for  the  boilers 
is  of  concrete,  19  ft.  diameter  by  203  ft.  high. 

Coal  for  the  boilers  is  unloaded  from  the  barges  by 
a  clamshell  bucket  and  placed  in  a  hopper  on  the  dock. 

The  coal  received  is  run-of-mine  and  is  fed  by  a  double¬ 
plunger  feeder  into  a  two-roll  crusher  that  reduces  it 


ALL  GREASE  IS  BARUELEP  FOR  SHIPMENT 

Finished  Kfeafle  1b  removed  from  a  point  well  up  on  the  Bide 
of  the  tank.  The  heavy  grease  that  Betties  to  the  bottom  Is  Bent 
to  the  stills  for  further  refining. 
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IS  placed  near  the  dock  to  minimize  handling  of  the 
barrels.  A  completely  equipped  chemical  laboratory  oc¬ 
cupies  one  comer  of  the  building.  Elsewhere  there  is  a 
30  X  120-ft.  machine  and  repair  shop. 

Being  situated  more  than  three  miles  from  the  near¬ 
est  railroad  station,  it  was  necessary  for  the  Metropoli¬ 
tan  By-Products  Co.  to  build  dormitories  and  commis¬ 
saries  as  well  as  cottages  for  the  workmen. 


I.  S.  Osborn,  Cleveland,  was  consulting  engineer  for 
the  Metropolitan  By-Products  Co.  during  the  design 
and  construction  of  the  plant  and  John  T.  Fetherston 
was  the  commi.ssioner  of  street  cleaning  of  New  York 
City. 

H.  H.  Bighouse  is  chief  engineer  of  the  Cowbell  Corpo¬ 
ration  and  second  vice  president  of  the  C.  O  Bartlett  & 
Snow  Company. 


V 

Catechism  Suggests  War-Emergency  Yard  Improvements 

•  \ 

Yards  and  Terminals  Committee  of  Railway  Engineering  Association  Urges  Study  of 
Possibilities  of  Minor  Changes  to  Eliminate  Defects  in  Existing  Yards 


Last  week  Engineering  News-Record  commended 
editorially  the  efforts  of  the  committee  on  yards  and 
terminals  of  the  American  Railway  Engineering  A.sso- 
ciation  to  focus  attention  on  the  desirability  of  war- 
emergency  yard  improvements.  Such  improvements  the 
committee  divides  into  two  general  classes — minor 
changes  at  small  expense  to  correct  defects  in  exist¬ 
ing  yards,  and  more  extensive  additional  facilities, 
which  may  be  more  or  less  temporary,  to  accommodate 
shipping  and  the  handling  of  military  equipment.  It 
i.s  the  former  class  to  which  the  committee  gives  special 
attention.  In  its  report  it  urges  a  detail  examination 
of  existing  facilities,  and  submits  a  catechism  as  a 
guide  in  such  examination. 

The  purpose  of  the  catechism,  states  the  committee,  is 
to  bring  out  hints  as  to  “the  improvement  in  detail  of 
yards  we  have  and  the  elimination  of  slight  defects 
which  hinder  the  steady  operation  of  yard  service  or 
cause  detentions  which,  small  in  themselves,  become 
serious  in  the  aggregate.” 

Following  is  the  substance  of  a  circular  sent  out  by 
the  committee  last  October :  ^ 

There  are  certain  general  principles  governing  the  de¬ 
sign  of  yards,  yet  each  yard  constitutes  a  separate  prob¬ 
lem  with  its  local  conditions  of  design  and  operation. 
Improvement  in  detail  of  any  one  yard,  therefore,  will 
be  governed  largely  by  these  conditions  rather  than  by 
general  principles.  For  this  reason  it  is  suggested  that 
each  railway  should  consider  the  improv^ent  in  de¬ 
tail  of  its  individual  yards. 

Reconstruction  and  alteration  of  yards  on  a  large 
scale  is  impracticable  at  this  time  on  account  of  press 
of  more  important  business,  the  lack  of  money  and  the 
shortage  of  material  and  men,  to  say  nothing  of  the 
undesirability  of  assigning  engines  and  cars  to  work  of 
this  kind.  Of  greater  importance  at  the  present  time  is 
the  improvement  in  detail  of  the  yards  we  have,  and  the 
elimination  of  minor  defects  or  features  which  hinder 
the  steady  operation  of  yard  service  or  cause  detentions 
which,  small  in  themselves,  become  serious  in  the  aggre¬ 
gate. 

Small  Investigating  Committees  Urged 


and  know  where  and  what  arc  the  weak  points.  It  is 
the  thought  of  the  committee  that  great  good  could  be 
effected  on  many  railways  by  the  appointment  of  a  small 
committee,  detached  from  all  other  duties,  to  go  over 
the  line  and  make  a  detailed  study  of  the  operation  of 
the  larger  terminal  and  division  yards  for  the  purpose 
of  determining  instances  where  minor  or  simple  changes 
or  additions  will  facilitate  or  cheapen  operations  to  an 
appreciable  extent.  The  committee  should  preferably 
be  composed  of  a  representative  of  the  engineering  de¬ 
partment  who  has  had  experience  in  the  designing  of 
yards  and  manifested  a  thorough  conception  of  yard 
requirements,  and  a  practical  yard  man,  a  yardmaster 
or  perhaps  a  yard  conductor  who  has  given  evidence  of 
a  live  understanding  of  yard  operations.  Such  men 
are  to  be  found  on  every  railway. 

This  committee  should  be  instructed  to  approach  every 
case  with  an  absolutely  open  mind.  Its  recommenda¬ 
tions  should  be  made  with  the  expectation  that  the  im¬ 
provements  recommended  will  be  made  promptly. 

Knowledge  of  improvements  of  this  kind  in  one  yard 
may  be  helpful  and  suggestive  in  the  improvement  of 
other  yards  and  on  other  railways,  and  it  is  desirable 
that  information  as  to  such  detail  improvements  should 
be  presented  to  the  yards  and  terminals  committee.  In¬ 
formation  that  will  be  of  common  interest  will  be  em¬ 
bodied  in  the  report  of  this  committee  to  the  associa¬ 
tion. 

A  certain  classification  of  yards,  according  to  their 
purpose,  should  be  recognized. 

Ocean  Terminals 

Apart  from  the  general  yard  problem,  ocean  terminals 
constitute  a  special  class  and,  under  present  conditions, 
present  an  emergency  problem  that  must  be  met  in  a 
large  way,  requiring  the  construction  of  extensive  addi¬ 
tional  facilities  that  may  be  more  or  less  of  a  temporary 
nature. 

Extra  detentions  may  be  caused  by  lack  of  vessels  to 
receive  the  freight.  This  results  in  holding  up  the 
equipment,  with  consequent  congestion  of  the  terminal 
tracks.  Much  can  be  done  in  such  cases  by  the  provision 
of  warehouses  and  storage  facilities  for  foreign  ship¬ 
ments  held  awaiting  vessels,  thus  releasing  cars  and 
clearing  the  terminal  tracks. 

An  entirely  different  and  unusual  situation  is  in¬ 
volved  in  the  handling  of  military  equipment.  At  ship¬ 
ping  ports  this  traffic  may  be  too  great  to  be  handled 


Real  improvement  of  this  kind  can  be  made  only  by  a 
c.'ireful  study  of  the  yard  and  its  operation.  This 
should  include  consultation,  not  only  with  the  local 
officials,  but  also  with  the  yardmen  and  switchmen,  as 
they  have  the  details  of  the  service  at  their  finger  ends 
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in  existinK  yards,  and  it  may  be  desirable  to  establish 
separate  yards  where  men.  sUxk,  supplies  and  muni¬ 
tions  can  be  unloaded  and  held  awaiting  shipment.  The 
layout  of  such  yards  requires  special  consideration,  and 
it  will  be  of  interest  to  secure  information  as  to  what 
has  actually  l)een  done  in  this  direction. 

Becau.se  re.spon.ses  to  this  circular  were  meager,  and 
such  companies  as  replied  (this  being  before  the  Gov¬ 
ernment  took  over  the  operation  of  the  railroads) 
deemed  the  investigation  not  feasible  at  this  time,  the 
tommittc*e  prepared  the  catechism,  which  follows. 

Catechism  of  Yard  Design  and  Operation 

The  principle  of  good  yard  design  comprises  three 
fundamental  requirements,  which  are: 

1.  To  get  train  into  yard  and  clear  the  main  line. 

2.  To  cla.ssify  the  cars  in  the  yard,  which  includes  all 
intrayard  movement  of  cars  and  engines. 

3.  To  get  the  train  out  on  the  main  track  and  clear 
the  yard. 

With  the.se  principles  in  mind,  the  following  sugges¬ 
tions  arise  in  the  form  of  direct  questions: 

1.  Can  you  extend  your  yard  lead  or  construct  one 
adjacent  to  the  main  track  of  sufficient  length  to  hold  a 
maximum  train,  so  that  an  arriving  train  can  quickly 
clear  the  main  track  before  entering  the  yard  and  a 
departing  train  may  quickly  clear  the  yard  before  going 
out  on  the  main  track?  If  trains  arrive  or  depart  at 
clo.se  intervals,  can  a  .second  lead  track  be  constructed? 
The.se  lead  tracks  are  sometimes  called  receiving  or  de¬ 
parture  tracks. 

2.  Are  your  connections  l)etween  (a)  main  tracks, 
(b)  lead  tracks,  (c)  drill  tracks  (or  tracks  on  which 
.sw'itch  engines  operate),  (d)  yard  tracks  so  arranged 
that  trains  may  enter  and  leave  the  yard  with  a  mini¬ 
mum  of  interference  with  switching  movement? 

3.  Are  your  yards  so  arranged  and  have  you  sufficient 
running  tracks  so  that  you  can  take  a  transfer  from 
one  end  of  the  yard  to  the  other  without  interfering 
with  the  usual  .switching?  Could  the  efficiency  and  ca¬ 
pacity  of  the  yard  be  increased  by  the  enforced  holding 
open  of  a  track  (otherwise  used  for  holding  cars)  as  a 
running  track? 

4.  .Are  your  crossovers  so  arranged  as  to  give  the 
least  interference  with  switching  and  the  greatest  elas¬ 
ticity  of  movement,  or  can  additional  crossovers  be  put 
in  to  secure  these  results  Where  the  number  of  tracks 
in  the  classification  yard  is  fixed  and  where  the  number 
cf  classifications  has  increased,  can  connecting  cross¬ 
overs  be  .so  located  between  these  classification  tracks 
as  to  reduce  the  number  of  movements  for  the  required 
classification  ? 

5.  If  your  receiving  or  departure  tracks  are  too 
short,  can  you  lengthen  one  track  in  each  yard  in  order 
to  take  care  of  the  maximum  train? 

6.  Are  your  caboose  tracks  so  located  and  have  they 
such  connections  at  each  end  that  cabooses  may  be 
handled  with  the  least  amount  of  switching  service? 

7.  Can  you  take  the  engine  off  your  train  and  get  it  to 
the  roundhouse  and  also  get  it  from  the  roundhouse  to 
an  outbound  train,  without  materially  interfering  with 
switching? 

8.  Can  you  facilitate  handling  road  engines  by  pro¬ 
viding  a  “tie-up,”  “parking”  or  “engine-storage”  track 
near  the  engine  terminal? 
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9.  Can  your  yard  engines  clean  fires  and  take  coal 
sand  and  water  without  delay?  Do  you  change  yout 
switching  crew  where  the  engine  works,  or  do  you  send 
the  engine  to  “tie-up”  track  for  change? 

10.  Are  the  trackmen  given  opportunity  to  repaii 
busy  tracks?  Are  you  having  yard  derailments  or  de 
lays  due  to  bad  tracks,  particularly  at  curves,  switches 
and  frogs? 

11.  Can  you  quicken  movement  of  trains  through  thi' 
throats  of  the  yard  by  putting  on  switch  tenders  at  these 
points  during  the  busiest  part  of  the  day? 

12.  Is  the  present  assignment  of  tracks  in  the  yard 
for  the  various  operations  the  proper  one? 

13.  Can  you  in  any  case  improve  the  yard  movement 
by  reversing  the  movement  of  traffic? 

14.  Can  you  facilitate  switching  by  making  inex¬ 
pensive  changes  in  the  grade  in  the  yard  at  any  point? 
If  you  are  operating  a  hump,  can  you  change  the  grades 
of  the  hump  and  facilitate  switching? 

15.  Are  you  using  the  cut-list  system  in  hump  yards 
to  avoid  confusion  in  classification  and  fix  re.sponsibility 
lor  damage  while  handling  cars? 

16.  Can  you  improve  switching  conditions  after  dark 
by  installing  lights? 

17.  Are  you  handling  any  cars  through  the  yard  with 
more  movements  than  are  absolutely  necessary? 

18.  Could  you  facilitate  weighing  and  lessen  inter¬ 
ference  with  other  switching  by  rearrangement  of  ex¬ 
isting  connections  or  by  the  addition  of  other  connec¬ 
tions  to  the  scale  track? 

19.  Are  your  bad-order  and  repair  tracks  so  located 
as  to  require  the  least  amount  of  engine  service? 

20.  Can  you  les.sen  the  cost  of  icing  cars  by  chang¬ 
ing  the  track  layout? 

21.  Are  your  car  inspectors  properly  organized,  and 
so  located  and  equipped  that  they  do  not  delay  switch¬ 
ing  or  departure  of  trains? 

22.  Can  some  terminal  delays  be  avoided  by  the  in¬ 
stallation  of  compressed-air  lines  to  charge  the  brake 
eciuipment  of  trains  and  avoid  the  delay  of  pumping  air 
on  the  train  after  the  engine  is  coupled  on? 

23.  Are  your  outgoing  trains  delayed  “waiting  for 
orders” ? 

24.  Is  your  yard  or  road  service  hampered  due  to  lack 
of  proper  telephone  facilities  or  other  means  ol  com¬ 
munication? 

25.  Is  the  time  of  switching  crews  wasted  by  faulty 
handling  of  waybills? 

The  section  of  the  committee’s  report  from  which 
the  foregoing  was  taken  has  been  reprinted  in  pam¬ 
phlet  form,  and  can  be  obtained  from  E.  H.  Fritch, 
secretary,  American  Railway  Engineering  Association, 
910  Michigan  Avenue,  Chicago. 


Oregon  Purchases  a  Paving  Plant 

The  paving  plant  owned  by  the  Oregon  Independent 
Paving  Co.,  Portland,  Ore.,  was  recently  purchased  from 
the  company  by  the  State  Highway  Commission  of  Ore¬ 
gon  for  a  price  said  to  be  $13,500.  When  in  possession 
of  this  plant  the  commission  intends  to  handle  much  of 
its  own  paving  and  maintenance  work  during  the  season 
of  1918,  although  to  what  extent  it  will  consider  itself 
a  competitor  of  read  contractors  has  not  yet  been  made 
public. 
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Multiple-Air-Chamber  Shield  for  Large  Tunnels 

Face  Divided  Into  Tiers  of  Pockets  to  Carry  Different  Air  Pressures  Pneumatic  (laskets  Seal  Clearance 

Space  Between  Tail  and  Lining 

By  John  F.  O’Rourke 

I’reKideiit  aiul  Chlf'f  Knicliiepr,  O’liourk*>  KiiKinecrlnK  ('onstruction  Co  ,  Xt-w  York 


The  recent  joint  action  of  the  BridRe  and  Tunnel 
Commissioners  of  New  York  and  New  Jersey,  adopt- 
injf  the  project  recommended  by  their  consultinR  engr- 
pcar,  Gen.  Geo.  VV.  Goethals,  for  a  shield-driven  high¬ 
way  tunnel  of  42  ft.  diameter  across  the  Hudson  River 
at  New  York  City,  involves  the  employment  of  a  shield 
nearly  twice  the  diameter  of  any  heretofore  used.  In 
connection  with  a  proposal  to  construct  this  tunnel 
for  the  sum  of  $12,000,000,  the  writer  has  designed  a 
.•shield  of  radically  new  type.  Application  has  been  made 
for  a  patent  on  this  shield  construction. 

The  .shield  has  multiple  air  chambers  in  its  forward 
part,  each  ending  3  ft.  in  front  of  the  chamber  immedi- 
•itely  above  it,  thus  enabling  the  excavation  to  be  done 
!n  separate  vertical  faces,'  the  escaping  compressed  air 
1  rom  each  chamber  entering  the  ground  forward  of  the 
excavation  in  the  chambers  above.  Means  are  also  pro- 
\ided  to  close  the  space  between  the  tail  of  the  shield 
and  the  tunnel  lining. 

In  considering  the  problem  of  a  multiple-air-chamber 
shield  and  the  behavior  of  the  compressed  air  after  its 
escape  into  the  ground  from  its  various  levels,  it  is  well 
to  give  attention  to  the  manner  in  which  escaping  com- 
[■ressed  air  from  pneumatic  caissons  makes  its  way 
through  the  ground  to  the  surface.  In  the  sinking  of 
caisson  foundations  for  river  piers  and  large  buildings, 
it  has  been  found  that  the  escaping  air  is  dispersed  for 
a  considerable  distance  from  the  caissons  before  reach¬ 
ing  the  surface.  While  the  greater  part  of  the  air 
ascends  directly  upward  within  narrow  limits,  in  some 
cases  of  caissons  for  buildings  it  has  been  found  escap¬ 
ing  into  cellars  as  much  as  300  or  400  ft.  distant.  Ex- 
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perience  has  shown  that  where  two  caissons  are  being 
sunk  in  close  proximity  to  each  other  the  escaping 
air  in  the  ground  from  the  lower  air  chamber  where  the 
pre.ssure  is  much  higher  caused  no  increase  of  pres¬ 
sure  in  the  upper  air  chamber,  .showing  that  as  the  com¬ 
pressed  air  ascends  it  expands  in  proportion  as  the 
pressure  is  reduced  in  the  groundwater.  This  is  self- 
evident  and  needs  no  extended  statement. 

It  is  this  principle  of  the  reduction  of  pressure  in 
escaping  compressed  air  as  it  ascends  through  th? 
ground  that  is  at  the  bottom  of  the  new  plan  for  having 
superimposed  air  chambers  in  the  forward  part  of  a 
tunnel  shield,  in  each  of  w'hich  an  air  pres.sure  would 
be  maintained  .suitable  to  the  pressure  in  the  ground- 
water  at  its  front. 

Face  Stepped  Back  From  Iaiwest  Chamber 

The  .shield.i  heretofore  used  in  the  construction  of 
tunnels  have  been  designed  for  doing  the  excavation  at 
the  front  of  the  shield  from  the  top  downward  in  one 
vertical  plane,  the  face  of  which  is  held  in  place  with 
breastboards  when  the  material  at  the  face  will  not 
stand  up  by  itself ;  bracing  and  jacks  hold  the  breast- 
boards  in  place  as  the  excavation  proceeds  and  while 
the  shield  is  being  shoved  forward.  The  shields  have 
been  divided  horizontally  into  two  or  more  levels  when 
the  diameter  was  too  large  for  the  excavation  opera¬ 
tions  to  be  conveniently  worked  from  the  bottom,  and 
the  platforms  forming  the  levels  usually  had  extensible 
fronts  operated  by  jacks  which  were  shoved  forward, 
following  the  excavation,  to  hold  the  breastboards  dur¬ 
ing  excavation  and  shove.  The  same  object  is  attained 
in  the  new  shield  by  numerous  breast  jacks  arranged 
above  one  another  in  tiers. 

In  the  longitudinal  section  of  the  multiple-air-cham¬ 
ber  shield  shown  here,  the  roof  and  top  cutting  edge 
of  the  bottom  air  chamber  extend  outward  about  3  ft. 
beyond  the  roof  and  top  cutting  edge  of  the  air  cham¬ 
ber  above;  the  cutting  edge  of  the  second  chamber  has 
a  like  projection  beyond  that  of  the  chaml^r  above  it, 
and  the  other  chambers  above  recede  successively  in  like 
manner.  v 

The  excavation  for  each  .shove  starts  simultane¬ 
ously  in  all  the  air  chambers,  in  line  with  the  cutting 
edges,  so  the  faces  of  the  excavation  are  in  the  same 
planes  as  the  cutting  edges.  The  floors  of  each  cham¬ 
ber,  except  the  bottom  one,  extend  forward  of  the  ex¬ 
cavation  the  length  of  the  step.  When  the  shove  is 
made,  the  floor  of  each  chamber  slips  forward  so  that 
after  the  shove  it  is  the  length  of  the  shove  in  addition 
to  the  length  of  the  step  in  front  of  the  face  of  the  ex¬ 
cavation.  It  is  to  be  remembered  that,  in  the  chamber 
below,  the  top  face  of  the  excavation  is  at  the  cutting 
ed^  of  the  floor  of  the  chamber  above.  This  enables 
the  men  in  each  chamber  to  look  afte^'  the  ground 
into  which  the  cutting  edge  is  being  shoved,  to  pull 


down  the  top  breastboard.s  ;.'nd  brint;  in  small  boulders  only  one-fourth  of  the  time  that  would  be  taken  in  a 
as  the  cutting  edge  reaches  them,  or,  in  case  a  large  shield  of  one  level  excavated  from  the  top  downward 
boulder  is  encountered  that  might  injure  the  cutting  with  one-fourth  the  number  of  men  at  work  in  the 
edge,  stop  the  shove  until  it  is  either  brought  in  or  shield. 

blasted.  At  the  end  of  the  shove  the  cutting  edges  are  In  water-bearing  ground  each  air  chamber  would  be 
out  at  the  position  where  excavation  is  started  for  the  filled  with  compressed  air  of  suitable  pressure  for  the 
next  shove.  water  in  the  ground  in  front  of  it  near  the  floor,  and 

The  bottom  air  chamber  has  the  bottom  of  the  shield  the  unbalanced  pressure  in  each  chamber  would  there¬ 
for  its  floor,  as  in  all  shields,  and  the  usual  practice  of  fore  be  approximately  that  of  the  height  of  the  air 
keeping  the  bottom  cutting  edge  a  full  shove  back  from  chamber,  which,  under  the  ordinary  practice,  would  re- 
the  face  of  the  excavation  is  followed,  as  this  leaves  the  (fuire  a  cover  11  times  the  height  of  the  chamber. 
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Under  this  rule  the  ground  in  front  of  the  tunnel  is 
sufficient  cover  for  all  but  the  top  air  chamber,  which 
would  require  a  cover  above  the  top  of  the  shield  of  11 
times  the  height  of  that  chamber.  In  the  case  of  an 
ordinary  shield  of  the  diameter  under  consideration 
here,  the  height  of  cover  that  would  be  required  above 
it  to  retain  the  unbalanced  air  pressure  would  exceed 
50  ft.,  while  the  multiple-air-chamber  shield  would  re¬ 
quire  a  cover  on  top  of  only  13i  feet. 

That  compressed  air  cannot  enter  an  upper  air  cham¬ 
ber  from  a  lower  one  where  the  pressure  is  higher  is 
evident  from  what  has  already  been  stated  in  regard  to 
the  behavior  of  compressed  air  that  has  escaped  into 
the  ground  from  pneumatic  caissons.  In  the  case  of  the 


ground  at  the  bottom  exposed  and  the  presence  of  rock 
or  boulders  is  known  and  taken  care  of  before  the  shove. 
In  this  way  all  of  the  shoving  is  done  under  the  same 
conditions  of  observ^ation  and  control  in  the  multiple- 
air-chamber  shield  as  in  the  ordinary  shield  whose  only 
cutting  edge  is  in  the  circumference. 

At  the  forward  end  of  the  jack  circle  are  located  dia¬ 
phragms  which  form  the  inner  wall  of  the  air  chambers 
and  contain  air  locks  which,  together  with  the  air-tight 
floors  and  sides,  make  each  forward  level  an  independ¬ 
ent  and  workable  air  chamber  with  an  open  front.  Each 
chamber  is  worked  with  its  own  excavating  force.  This 
greatly  expedites  the  excavation,  which  in  the  case  of 
four  levels  has  four  times  as  many  men  and  requires 
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tunnel  shield,  the  air  escapes  into  the  ground  some  dis¬ 
tance  forward  of  the  air  chambers  above,  where  it  im¬ 
mediately  expands  to  the  pressure  of  the  groundwater 
through  which  it  is  ascending.  As  it  passes  in  front 
of  each  successive  air  chamber  it  only  has  the  pressure 
in  the  ground  at  that  level,  to  meet  which  each  chamber 
l  as  already  an  equal  or  greater  air  pressure,  so  that 
there  is  no  possibility  of  the  air  escaping  from  any 
chamber  entering  any  upper  chamber  at  a  pressure 
higher  than  that  already  in  that  chamber.  There  is 
therefore  no  question  of  the  practicability  of  maintain¬ 
ing  independent  air  pressures  within  superimposed  air 
chambers  at  the  forward  part  of  any  shield  when  they 
project  beyond  one  another  in  steps  which  allow  the  air 
to  expand  in  the  ground  outside. 

Air  Leakage  at  Tail  of  Shield  Serious  in  Large 
Tunnel 

The  next  question  that  arises  is  in  regard  to  the  air 
pressure  within  the  tunnel  itself.  This  is  a  matter  of 
great  importance,  as  all  the  accidents  that  have  hereto¬ 
fore  occurred  under  rivers  in  which  the  earth  at  the 
front  of  the  shield  was  blown  away  happened  because 
of  the  air  escaping  at  the  tail  of  the  shield  carrying 
away  the  cover  sufficient  to  permit  the  blowout  at  the 
front.  Even  with  multiple  air  chambers  at  the  front, 
the  unbalanced  air  pressure  in  the  tunnel,  still  equal  to 
The  total  diameter,  requires  a  radical  change  from  the 
present  practice  in  regard  to  closing  the  space  between 
the  tunnel  lining  and  the  tail  of  the  shield.  This  is 
done  in  the  new  shield  by  packing.  Three  rings  of 
steel  plates,  each  about  1  in.  thick,  are  riveted  and 
calked  to  the  tail  and  spaced  apart  sufficiently  to  form 
recesses;  into  these  are  set  two  inflatable  packing  rings 
in  sections  and  mounted  on  thin  metal  plates.  The 
bottom  of  the  inflatable  packing  ring  consists  of  strips 
of  rubber,  leather  or  the  like,  which  project  forward 
in  the  case  of  the  tube  nearest  the  end  of  the  lining  and 
backward  in  the  case  of  the  tube  nearest  the  tail.  These 
tubes  would  be  connected  to  high-pressure  air  pipes 
through  spaces  in  the  skin  of  the  shield, 'entering  the 
latter  inside  the  jack  circle.  The  tubes  would  be  main¬ 
tained  under  pressure  except  when  the  shield  was  be¬ 
ing  shoved,  during  which  time  the  pressure  would  be  re¬ 
duced  to  lower  the  friction  between  the  tubes  and  the 
tunnel  lining.  The  projecting  lip  in  the  case  of  the  one 
nearest  the  end  of  the  lining  would  be  forced  against 
the  lining  by  the  air  pressure  like  the  familiar  flap 
valve,  so  that  when  the  pressure  in  the  tube  was  reduced 
there  would  still  be  a  pressure  contact  between  the  lip 
«nd  the  lining  to  obstruct  the  escape  of  the  compressed 
air.  In  like  manner  the  projection  from  the  tube  near 
the  end  of  the  tail  would  be  forced  against  the  lining  by 
pressure  of  water  seeking  to  enter,  so  while  the  pres¬ 
sure  in  that  tube  was  reduced  the  contact  between  lip 
and  tunnel  lining  would  prevent  entrance  of  water. 

Suitable  air  pressure,  or  even  free  air,  in  the  forward 
parts  of  the  shield  or  in  the  tunnel  itself,  can  be  main¬ 
tained  by  reason  of  the  air-tight  and  water-tight  con¬ 
nection  between  lining  and  shield  and  by  the  facility 
with  which  the  reversible  doors  of  the  air  locks  can  be 
operated  with  the  greater  pressure  either  in  front  or’ 
behind  the  chamber.  Thus  a  tunnel  in  part  above  water 
or  ground  can  be  driven,  having  compressed  air  in  the 


shield  chambers  below  water  and  in  the  tunnel  itself. 

The  shield  construction  shown  makes  practicable 
much  larger  tunnels  than  heretofore.  The  importance 
of  this  lies  in  the  fact  that  tunnels  of  large  capacity 
can  be  built  at  less  cost  and  occupy  less  space  than 
the  several  smaller  tunnels  that  would  be  required  to 
lurnish  the  same  capacity.  The  larger  tunnel  is  ob¬ 
viously  more  desirable,  particularly  in  highway  tunnels, 
v/here  the  capacity  increases  faster  than  the  number  of 
lines  of  traffic  in  the  same  direction  on  the  .same  level. 

The  forward  inflatable  tube  is  at  the  center  of  the  la.st 
ring  set  at  the  end  of  the  .shove  and  supports  that 
ring  in  circular  form.  As  the  clearance  between  the 
tail  of  the  shield  and  the  tunnel  lining  increases  from 
nothing  at  the  bottom  to  2  in.  at  the  top,  the  vary¬ 
ing  space  between  the  lining  and  the  shield  has  to  be 
maintained  in  preserving  in  circular  form  the  next  ring 
to  be  erected.  It  is  proposed  to  accomplish  this  by  hav¬ 
ing  a  metal  tube  properly  reces.sed  into  the  tail  on  each 
side  of  the  shield,  occupying  the  middle  quadrants  and 
maintained  by  water  pressure.  These  .steel  tubes  would 
be  in  comparatively  short  sections  and  would  be  dis¬ 
tended  to  correspond  with  the  curve  of  the  lining, 
thereby  permitting  of  the  ready  erection  of  the  lining 
in  exact  form  and  of  holding  it  in  place  until  the  next 
shove  brings  the  forward  inflatable  ring  around  it. 

Void  Back  of  Shield  To  Be  Filled  by  Gravel 
Shooting 

The  drawings  of  the  shield  show  spaces  in  the  skin  be¬ 
tween  the  jack  circle  and  the  end  of  the  tail  in  which 
are  rubber  hose.  Through  these,  gravel  is  blown  to  fill 
the  space  in  the  ground  at  the  tail  of  the  shield  at  the 
time  the  shield  is  being  shoved  forward.  Experience 
has  already  shown  that  this  gravel  packs  the  space  in 
the  ground  around  the  tunnel  lining  with  great  com¬ 
pleteness  and  solidity.  The  gravel  is  ejected  at  a  high 
velocity  and  the  impact  upon  itself  breaks  the  gravel 
into  small  particles  with  enough  of  its  own  dust  to 
convert  the  broken  gravel  into  a  very  dense  embryo 
sandstone.  This  material,  acquiring  considerable  hard¬ 
ness  at  once,  holds  the  tunnel  lining  in  place  as  set  and 
maintains  the  surrounding  ground  in  place  without 
settlement  or  disturbance  and  in  immediate  connection 
with  the  lining,  so  that  the  ground  and  the  lining  sus¬ 
tain  each  other  at  once  without  movement  of  either. 
While  the  Pennsylvania  R.R.  tunnels  were  being  driven 
across  the  Hudson  River  it  was  found  necessary  to  use 
both  braces  and  tie-rods  to  maintain  the  circular  form 
of  the  cast-iron  lining  and  these  had  to  be  retained  in 
place  for  almost  a  year  after  the  tunnel  had  been  built, 
at  the  end  of  which  time  it  was  found  that  the  ground 
had  settled  tightly  around  the  lining  with  great  uni¬ 
formity  of  pressure  so  that  the  cast-iron  tunnels  re¬ 
tained  their  circular  form  unaided  when  the  braces  and 
tie-rods  were  removed  to  place  the  concrete  lining. 

This  new  method  of  filling  with  gravel  the  space  in 
the  ground  between  the  lining  and  the  walls  of  the  ex¬ 
cavation  before  either  has  had  a  chance  to  settle  pre¬ 
serves  the  equilibrium  of  the  ground  undisturbed,  and 
the  same  uniformity  of  pressures  is  obtained  at  once 
that  in  the  case  of  unsupported  ground  required  a  year 
of  settling  to  obtain  by  the  restoration  to  the  ground  of 
its  former  equilibrium. 


Social  Reconstruction  Bound  To  Follow  Victory 

Britiah  Employers  Frankly  Rerof^ize  Need  for  Democratization  of  Industry, 

Says  Archbishop  of  York — Approves  Labor  Party’s  Platform 


was  revealing  very  deep  defects,  and  our  threat  trust  is 
that  the  spirit  of  common  fellowship  which  the  war  has 
called  out  may  be  transmuted  after  the  war  into  an  im¬ 
pulse  toward  wider  social  reconstruction,  carried 
through  in  the  same  spirit  of  common  fellowship  and 
sacrifice. 

Certainly  our  soldiers  at  the  front  feel  this.  They 
seem  to  respond  readily  and  with  enthusiasm  to  the 
prospect  that  they  will  return  home  to  take  a  place  in 
the  building  up  of  a  new  and  better  social  system.  In¬ 
deed,  this  is  coming  to  fill  a  larger  place  in  the  con¬ 
sciousness  of  most  people  than  the  appeals  for  solidness 
and  enthusiasm  in  the  war.  The  ready  response  to  these 
latter  we  take  for  granted,  as  is  our  national  way;  the 
forefront  of  our  minds  is  full  of  thoughts  of  what  is 
to  be  done  at  home  after  the  war  is  won. 

I  do  not  seem  to  ob.serve  this  so  much  in  the  United 
States,  .so  far  as  I  have  been  able  to  learn  of  conditions 
here.  It  is  verj'  natural  that  your  immense  material 
resources  should  operate  to  insure  high  wages  and  ample 
employment.  But  I  should  not  be  surprised  if  in  the 
course  of  a  generation  or  .so  the  people  of  the  United 
States  may  be  confronted  by  the  same  economic  prob- 
lenis  which  now  face  us  in  England.  Our  eyes  are  di¬ 
rected  not  only  to  the  prospect  of  a  lasting  peace,  but 
also  to  the  hope  of  a  better  social  system  which  shall 
result  from  the  continuing  moral  influence  of  united 
effort  in  the  war. 

The  main  impulse  for  this  reshaping  of  our  society 
will  come  from  the  great  labor  organizations,  but  noth¬ 
ing  is  more  striking  than  the  way  in  which  the  employ¬ 
ers  frankly  recognize  that  they  must  be  prepared  to 
look  at  the  new  situation  in  a  new  spirit.  The  first 
definite  proposal  for  economic  reconstruction  with  the 
authority  of  the  Government  was  the  setting  up  of  joint 
industrial  councils  for  all  the  great  industries,  in  which 
representatives  of  the  workmen  will  meet  representa¬ 
tives  of  the  employers  on  equal  terms  for  the  settlement 
of  all  matters  connected  with  the  conduct  of  the  in¬ 
dustry.  This  plan  so  far  has  been  carried  out  with  real 
good  will  by  the  best  of  the  employers  and  the  best  of 
the  leaders  of  labor. 

The  Labor  party’s  manifesto  naturally  and  rightly 
points  out  the  full  demands  of  labor  in  a  reasonable  way, 
and  represents  the  tendency  toward  which  the  movement 
will  be  directed.  But  beyond  question  there  are  in  the 
full  program  many  features  which  could  not  be  carried 
out  at  once  without  dislocating  industry.  The  real 
problem,  however,  is  that  employers  must  recognize  the 
necessity  of  giving  to  the  workmen  a  larger  share  of  the 
product  of  the  industry  and  a  greater  share  of  control 
of  the  management  of  the  industry. 

On  the  other  hand,  the  employers  feel,  and  the  best 
of  the  workmen  feel,  that  this  must  be  balanced  by  a 
greater  output  of  productive  energy  oa  the  part  of  the 
workers.  So  far  as  I  can  judge,  the  output  per  mar 
seems  to  be  gn?ater  in  most  industries  in  America  than 
it  is  in  England.  We  have  been  hampered  by  trade 


4m  inhtrvif.u'  n'ith  thf  Mont  Reverend  Conmo 
Gordon  lAing,  Archhinhop  of  York,  pnblixhed 
in  the  New  York  "Timen"  Magazine,  of  March 
10,  dives  support — and  from  a  most  unexpected 
source — to  the  position  taken  bp  "Engineerinp 
News-Record"  in  respect  to  the  social  reconstruc¬ 
tion  which  will  inevitably  follow  the  war.  Com¬ 
ing  from  the  man  who  is  primate  of  the  estab¬ 
lished  Church  of  England,  a  member  of  the  House 
of  Lords,  by  birth,  training  and  affiliations  one  of 
the  aristocracy,  this  outline  of  prospective  and 
inevitable  changes  is  remarkable  for  its  frank¬ 
ness  and  daring  as  well  as  its  clarity  of  vision. 
When  a  spiritual  head  of  the  old  order  in  Eng¬ 
land — the  birthplace  of  our  conceptions  of  in¬ 
dividual  rights  and  liberties — not  only  sees  the 
inevitability  of  the  greater  participation  by  the 
non-cap itali Stic  classes  in  the  control  of  industry, 
but  lends  it  his  moral  support,  no  one  should  be 
fearsome  lest  the  readjustment  work  more  dam¬ 
age  than  the  total  possible  good.  The  interview 
is  reprinted  here  substantially  as  it  appearj 
originally. 


The  welding  of  rla8.He.s  which  ha.s  taken  place  in 
the  British  Army  in  the  trenches  has  been  such  as 
could  never  have  been  accomplished  in  any  other  way, 
and  the  hope  for  the  future  of  Britain  lies  in  the 
possible  extent  to  which  this  can  be  carried  into  social 
reconstruction. 

The  first  and  immediate  necessity  is  of  course  to  con¬ 
quer  the  Germans.  But  we  are  beginning  to  realize 
that  this  is  only  a  part  of  the  problem  which  the  time 
has  set  before  us,  that,  having  conquered  the  Germans, 
we  must  conquer  ourselves.  The  Labor  party,  which  is 
developing  with  growing  success  the  unification  of  the 
efforts  of  workers  with  the  brain  and  with  the  hand,  is 
working  toward  the  condition  when  the  industries  will 
be  controlled  by  the  workers  themselves,  and  this  is 
only  part  of  the  great  changes  in  the  social  and  in¬ 
dustrial  scheme  in  Britain  w’hich  are  sure  to  come.  It  is 
quite  safe  to  say  that  all  our  older  families,  all  the 
landed  aristocracy,  are  quite  conscious  of  the  fact  that 
things  can  never  be  again  as  they  were  before  the  war; 
and  they  are  most  willing  to  face  the  changes  that  must 
come. 

So  far  as  I  have  been  able  to  observe,  there  is  this 
great  difference  in  the  effect  which  the  war  has  had  so 
far  on  public  opinion  in  England  and  the  United  States: 
We  all  feel  in  England  that  the  war  has  compelled  us 
to  reconsider  in  a  very'  wide  and  deep  way  the  whole 
character  of  our  social  system.  The  thought  of  social 
reconstruction  is  only  less  constantly  in  the  minds  of  the 
people  than  the  immediate  progress  of  the  war  itself. 
We  .all  feel  that  the  war  came  to  us  at  a  time  when 
we  were  all  becoming  conscious  that  our  s(x:ial  system 
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union  regulations  which  have  been  made — in  all  good 
faith,  to  be  sure — in  the  attempt  to  obtain  a  high  aver¬ 
age  wage,  but  which  the  beat  workmen  feel  to  be  based 
on  an  imperfect  knowledge  of  the  basic  facts  of  econo¬ 
mics. 

So  the  alteration  of  these  regulations  is  also  a  part  of 
the  problem;  there  must  be  a  larger  share  for  labor 
both  in  the  reward  and  in  the  management  of  industry, 
and  there  mu.st  be  larger  productivity. 

State  socialism  has  been  very  much  discredited  in  the 
Labor  party,  but  a  very  large  group  feels  that  there 
must  be  a  greater  control,  and  ultimately  full  control, 
of  each  industry  by  the  workers  in  that  industry;  an 
increasing  share  of  control  by  the  workers  with  brain 
and  hand.  And  that  this  movement  is  sure  to  go  far  is 
recognized  by  those  who  in  the  pa.st  have  been  the  gov¬ 


erning  classes.  It  remains  to  be  seen  how  far  this  in¬ 
creasing  democratization  of  induatr>’  and  these  altera¬ 
tions  in  our  national  life  will  be  directed  and  influenced 
by  the  traditions  and  the  spirit  of  those  who  in  the  past 
have  controlled  the  affairs  of  the  nation. 

But  a  very  great  deal  depends  on  the  decisiveness  of 
our  victory  in  the  war.  If,  after  all  the  sacrifices  that 
have  been  made,  the  re.sult  is  inconclusive,  it  will  have  a 
profoundly  depressing  effect  upon  the  spirit  in  which  all 
classes  approach  the  future.  Such  an  outcome  of  the 
war  would  render  more  likely  the  outbreak  of  bitterness, 
of  party  spirit,  of  class  antagonism.  A  patched-up 
peace  would  leave  everybody  .sore  and  querulous,  disap¬ 
pointed,  and  with  a  strong  tendency  to  meet  the  new 
conditions  in  the  spirit  of  antagonism  in  which  too  often 
they  met  the  old. 


Reinforced-Concrete  Flumes  Poured  in  100-Foot  Lengths 

Hub-and-Spigot  Expansion  Joints  in  Six  Irrigation  Conduits  Totaling  a 
Mile  in  Length  Have  Done  Their  Work  for  Two  Years 


WHERE  the  high-line  canal  of  the  Stromberry  Val¬ 
ley  project  of  the  U.  S.  Reclamation  Service,  Utah, 
skirts  steep  hillsides  and  mountain  slopes  of  50  to  75% 
grade  and  passes  through  alternate  layers  of  sand, 
gravel,  and  fine  clayey  and  sandy  silt,  the  earth  canal 
gives  way  to  reinforced-concrete  flumes,  built  on  an 
excavated  bench  wide  enough  to  accommodate  a  12-ft. 
roadway  also.  There  are  six  of  these  flumes,  totaling 
5184  ft.,  in  the  17  miles  of  the  canal. 

The  canal  and  flumes  are  designed  to  carry  302  cu.ft. 
of  water  per  second,  allowing  a  value  of  n  =  0.0012 


for  the  flume.  Hub-and-spigot  expansion  joints  filled 
with  “sarco”  or  mineral  rubber  are  placed  in  the  flume 
at  100-ft.  intervals.  After  two  years  of  service  and  con¬ 
siderable  movement  at  the  joints,  particularly  during 
cold  weather,  very  few  cracks  have  appeared  in  the 
flume.  At  the  entrance  to  each  flume,  stop-plank  grooves 
were  built  into  the  sidewalls  to  provide  for  shutting  off 
the  flow. 

After  the  flume  subgrade  had  been  properly  prepared, 
the  center  line  stakes  were  re.set  at  distances  of  about  G 
ft.  The  outside  forms,  which  were  made  up  in  sec- 


A  BENCH  WAS  EXCAVATED  ON  THE  HILLSIDE  TO  GIVE  SPACE  FOR  THE  FLUME  AND  A  12-FT.  ROADW’AY 
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tions  or  panels  each  from  12  to  14  ft.  in  length,  were 
placed  directly  upon  the  subgrade.  The  reinforcing 
steel  was  then  put  in  position  and  the  inside  forms  were 
placed  by  being  suspended  from  timbers  running  across 
the  top  of  the  outside  forms.  The  construction  forces 
were  required  to  pour  all  of  the  concrete  in  a  100-ft. 
section  of  flume  between  expansion  joints  in  one  con¬ 
tinuous  operation.  The  concrete  in  the  lower  corners 
and  in  about  2  ft.  of  the  side  and  bottom  was  poured 
first  for  the  entire  length  of  the  section.  The  bottom 
was  then  completed  and  la.stly  the  sides  and  struts  were 
poured.  Alternate  sections  of  the  flume  were  formed 
and  poured  as  it  was  necessary  to  remove  the  forms  and 
allow  the  bell  part  of  the  expansion  joint  to  set  and 
dry  out  somewhat  before  treating  the  surface  with 
asphaltum  preparatory  to  forming  and  pouring  the 
spigot  part  of  the  joint  on  the  next  section. 

The  lagging  used  on  the  forms  was  what  is  com¬ 
mercially  known  as  shiplap,  and  as  the  placing  of  the 
concrete  was  very  carefully  done  the  surface  of  the 
sides  was  left  very  smooth.  The  bottom  of  the  flume 
and  the  top  edge  of  the  sides  and  struts  were  carefully 
finished  with  a  steel  trowel.  No  wires  or  bolts  were 
allowed  to  extend  through  the  concrete  sides  or  bottom 
of  the  flume  and  no  connection  could  be  made  between 
the  inside  and  outside  forms.  The  forms  were  removed 
from  the  completed  sections  48  hours  after  pouring 
had  been  contpleted.  The  sides  and  bottom  were  then 
covered  with  burlap  to  protect  them  from  the  heat  of 
the  sun  and  the  burlap  was  kept  damp  for  two  weeks. 

The  gravel  and  sand  u.Hed  was  screened  and  carefully 
graded.  The  projjortions  of  the  mixture  forming  the 
concrete  was  1:1.8: 3.7.  Each  batch  was  mixed  15 
seconds  dry  and  90  seconds  after  introduction  of  the 
water.  The  time  was  counted  from  the  placing  of  the 
last  materials  in  the  mixer  until  the  first  concrete  from 
the  batch  was  dumped.  Six  sacks  of  cement  were  used 
per  yard  of  concrete.  All  fini.shing  mortar  was  made 
up  of  three  parts  of  sand  to  one  of  cem«it. 


11 '  for  9' Flume 
lb' for  6’ Flume 


IVlttl  two  I 

thu.  knessei*  ■2'-l"iX 
of  tarpaper 

Se  ci-ion 


,Soc-Tion  A  -  A 
(With  End  “B"  Removed ) 


Filled  mth  “Sarco'or 
hineral  Rubber 


I  Surface  to  be  ' 
coaM  with  i 
warm  tar  and  | 
two  thicknesses 
of  burlap  soaked 
m  hot  asphattum 


-EXPANSION 

JOINT 


REINPORCED-CONCRETE  FLUMES  WERE  BUILT  WHERK 
THE  CANAL  LINE  SKIRTED  STEEP  HILLSIDES 


At  a  number  of  places  along  the  fiume  the  struts  were 
replaced  with  a  reinforced-concrete  slab  for  the  pur¬ 
pose  of  preventing  the  loose  material  from  the  steep 
mountainside  from  running  into  the  flume.  This  great¬ 
ly  lessened  the  amount  of  material  excavated,  as  the 
slopes  of  the  cut  at  these  points  were  left  much  steeper 
than  they  would  ordinarily  stand  at  after  being  exposed 
to  the  wind  and  weather,  since  after  the  flume  had  been 
covered  the  caving  of  the  material  could  not  cause  any 
trouble. 

The  flumes  were  built  by  contract  during  the  construc¬ 
tion  season  of  1915  at  a  total  cost  to  the  United  States 
of  $12.17  per  lin.ft.  excluding  excavation. 
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Cost  of  Housing  Soldiers  at  Canton¬ 
ments  Averages  $214.92 

General  Littell  Presents  Detailed  Figures  on  Both 
Classes  of  Camp— National  Guard  Camps 
Cost  ^7.60  Per  Capita 

OME  interesting  cost  data  on  cantonment  construc¬ 
tion  were  revealed  at  a  recent  session  of  the  House 
subcommittee  on  urgent  deficiencies. 

Brigadier  General  I.  W.  Littell  testified  that  the  per 
capita  cost  of  various  cantonments  (based  upon  the 
number  of  men  who  have  been  assigned  to  each),  was 
as  follows: 

American  Lake,  Camp  Lewis,  $158.38;  Annapolis 
Junction,  Camp  Meade,  $254.16;  Atlanta,  Ga.,  Camp 
Gordon,  $188.03;  Ayer,  Mass.,  Camp  Devens,  $275.64; 
Battle  Creek,  Mich.,  Camp  Custer,  $255.54;  Chillicothe, 


Ohio,  Camp  Sherman,  $250.57;  Columbia,  S.  C.,  Camp 
Jackson,  $205.45;  Des  Moines,  Iowa,  Camp  Dodge, 
$168.17;  Fort  Riley,  Kan.,  Camp  Fun-ston,  $211.71;  Fort 
Sam  Houston,  Tex.,  Camp  Travers,  $162.43;  Little  Rock, 
Ark.,  Camp  Pike,  $212.89;  Louisville,  Ky.,  Camp  Taylor, 
$160.25;  Petersburg,  V’^a.,  Camp  liee,  $248.28;  Rockford, 
Ill.,  Camp  Grant,  $206.18;  Wrightstown,  N.  J.,  Camp 
Dix,  $232.95;  Vaphank,  L.  I.,  Camp  Upton,  $272. 

The  average  cost  is  $214.92.  The  total  costs  are 
shown  in  the  accompanying  tables. 

General  Littell  testified  that  the  average  percentage 
of  the  cost  represented  by  the  contractors’  fee  on  the 
National  Army  cantonments  was  2.84*'^.  On  the  Na¬ 
tional  Guard  camps  the  percentage  was  6.88  and  on  the 
embarkation  camps  3.52.  The  highe.st  percentage  re¬ 
ceived  at  any  National  Army  cantonments  was  3.67^ t  , 
and  the  lowest  2.2V-  The  highest  percentage  at  any 
National  Guard  camp  was  7  and  the  lowest  was  6.38. 


TOTAL  ESTI.MATED  COST  FOR  CONSTRUCTION  OF  NATIONAL  ARMY  CANTONMENTS 


Barracks 

Supplies, 

S»rvicea, 

and 

Roads, 

Walks, 

Wharves, 

.'-hooting  Construction 
Galleries  and  Repair 

•Military 

Number 

Ix>ration  of  National  Amiy  , 
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Transpur- 
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anil 

of 
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C'oat  per 

C'anipa 
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Estimate 

Quarters 

tat  ion 

Drainage 
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Hfwpitals 

Kschanire 

'I'otal 

Personnel  Capita 

Ix^wis  . 

Dec.  10 

$3,497,968 

$2,501,064 

$338,096 

$51,107 

$592,000 

$27,000 

$7,007,235 

44.685 

$158  38 

.  MoaHo. . . 

Dec.  Jl 

5,033,510 

4.151,110 

865,121 

50,000 

370,259 

30,000 

10,500,000 

41,309 

254  16 

Cordon.. 

Dec.  20 

4,654,472 

2,096,990 

295,706 

54,000 

444,664 

27,170 

7.483.002 

39,796 

188  03 

Devens. . 

Nov.  12 

4,537,431 

3,731,718 

680,315 

54,604 

692,899 

30,178 

9,727.145 

35.288 

275  64 

Custer.... 

Dec.  1 

3,511,475 

3.671,180 

673,672 

51.704 

764,969 

27,000 

8.700,000 

34,045 

255  54 

Sherman 

Dec.  1 , 

4,920,300 

3.339, ’OS 

506,009 

('» 

795,646 

58,325 

9,620,075 

38,393 

250  57 

Jarkaon.. 

Dec.  1 

4,407,462 

3,016,970 

491,463 

50,000 

733,823 

31,470 

8,731,187 

42,498 

205  45 

Dodgi'. . . 

Dee.  8 

3,415,469 

2,391,360 

518,690 

50,000 

413,000 

27,000 

6,815,519 

40,526 

168  17 

Funstoii. 

Dec-.  22 

4,079,440 

3.921.301 

496,794 

50,000 

252,000 

(•) 

8,799,535 

41.564 

211  71 

Travis... 

Nov.  30 

3,599,781 

1.973,052 

498,343 

50:000 

596,000 

(M 

6.717,176 

41,353 

162  43 

Pike . 

Nov.  IS 

4,629,749 

2,933,623 

635,568 

(M 

789,625 

27,000 

9,015.565 

42.347 

212  89 

Deo.  13 

4,047,948 

2,116.815 

320,934 

61.165 

459,664 

34,664 

7,041, ?92 

43,939 

160  25 

I.ee . 

Dec.  31 

6,959,280 

2,956,685 

414.301 

35,877 

891.599 

42,258 

11.300.000 

45,512 

248  28 

Grant... 

Nov.  30 

4,138,419 

3,598,825 

193,989 

39,991 

535,472 

10,537 

8.517,233 

41.309 

206  18 

Wrightstown,  N.  J . 

Yapbank,  Long  Inland . 

Nov.  30 

4,847,630 

3,390,475 

343,962 

175,000 

839,000 

27,000 

9,623,067 

41.309 

232  95 

Upton.. . 

Nov.  15 

5,023,161 

4,276,054 

763,308 

23,793 

988,513 

53,513 

11,128,341 

40.913 

272  00 

Total  National  Army . . 

(*>  Constructed  by  camp  quartermaster. 

71,213.495 

50,067,017 

8,036,271 

797,241 

10,159,33^ 

453,115 

140,726.473 

654.786 

214.92 

TOTAL  ESTIMATED  COST  OF  CONSTRUCTION,  AS  OF  D.\TE  GIVEN,  OF  NATIONAL  CiUARU  CAMPS) 
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Barracks 

and 
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Construction 

and 

Repair  of 

Total 

Number 

of 

Cost  per 

Guard  Campa 

Camp 

Estimate 

Quarters 

Transportation 

Drainage 

Ranges 

Hospitals 

C'ost 

Personnel 

Capita 

Hancock . 

Nov.  30 

$935,563 

$513,710 

$130,341 

$338,246 

$1,347,817 

$1,967,817 

27,152 

$72  47 

Den  ing,  N.  Mex . 

Dee.  15 

1.288.197 

681,263 

151,334 

38.257 

380.850 

2.539.900 

27,152 

93  54 

.Montgomery,  Ala . 

.'Spartanburg,  S.  C . 

.  I3ee.  22 

758,902 

531.260 

149,411 

42,758 

361.282 

1.843.614 

27,152 

67  90 

834,769 

519,691 

311.000 

127,046 

373,966 

2,166.473 

27,152 

79  79 

Dee.  15 

786,834 

508,099 

165,426 

105,400 

408.516 

1,974,275 

27,152 

72  71 

Anniston,  Ala . 

.MeClellan 

De«-.  14 

1,027,998 

1.311.548 

246.321 

81.674 

527,91 1 

3,195,452 

27,152 

117  67 

Nov.  30 

1.426.295 

907,499 

228,376 

79,048 

555,423 

3,196,641 

27,152 

117  73 

Houston,  Tex . 

Dee.  5 

823.000 

557,108 

172,050 

85.000 

325.900 

1.963.058 

27,152 

72  30 

Crpf^nville,  S,  C . 

Deo.  1 

705,322 

519,361 

164,944 

95,200 

386,613 

1.871.440 

27,152 

68  92 

Dec.  1 

959.527 

522,917 

90,232 

81,600 

334,453 

1.988.729 

27,152 

73  24 

Fort  .‘'ill,  Qkla . 

Dec.  15 

989,725 

431.501 

345,208 

112,200 

453,168 

2.331.802 

27,152 

85  88 

Fort  Worth,  Tex . 

Dee.  1 

1.036.834 

639,866 

125,426 

105,400 

397,876 

2,305,402 

27,152 

84  90 

I.inda  Vista,  Cal . 

Nov.  30 

975,382 

1. 163.214 

425,144 

108,058 

321.257 

2,993,055 

27,152 

no  23 

.Maeon,  Ga . 

Dec.  5 

983,475 

508,342 

189,633 

58,320 

359,037 

2,098,807 

27,152 

77  29 

HattU'sburff,  Mum  . 

Shelby  _ _ _ 

Dec.  1 

995,685 

925,385 

623,265 

163,500 

581.990 

3,289,825 

30,762 

106.94 

Alexandria,  Iji . 

Beauregard  . 

Dee.  1 

1,089.600 

756,578 

341.412 

74,800 

386,592 

2,648,982 

27,152 

97  56 

Total  National  Guard 

$11,617,108 

$10,997,342 

$3,859,523 

$1,396,507 

$6,504,791 

$38,375,272 

438,042 

$87.60 

Small  Sewer  Siphon  Under  Low  Head  Has 
Not  Clogged 
By  J.  H.  Putnam 

City  Engineer,  Hattienburg,  Miaa. 

AFTER  more  than  eight  months  of  successful  oper¬ 
ation  the  writer  ventures  to  de-scribe  an  inverted 
sewer  siphon  built  under  his  direction  in  Hattie-sburg, 
Miss.  The  siphon  has  a  diameter  of  8  in.,  a  length  of 
2860  ft.,  a  dip  of  11  ft.  below  the  inlet  end  and  a  differ¬ 
ence  of  1  ft.  in  elevation  between  the  inlet  and  outlet 
inverts.  A  flow  of  40,000  gal.  per  24  hr.  from  the  State 
Normal  School  appears  to»  maintain  a  self-cleansing 
velocity  in  the  siphon.  The  use  of  the  siphon  avoided 
a  choice  between  carrying  the  sewer  on  an  expensive 


ti.nd  unsightly  trestle  along  a  much  traveled  residence 
street  fronting  a  park,  or  building  two  additional  miles 
of  sewer  through  a  .section  which  will  probably  not  be 
built  up  for  a  long  time  to  come. 

The  siphon  consi.sts  of  ordinary  vitrified  clay  pipe, 
except  for  about  300  ft.  of  cast-iron  pipe  beneath  Gor¬ 
don  Creek.  The  maximum  head  on  the  clay  pipe  is  94 
ft.,  with  no  allowance  for  friction. 

To  permit  emptying  the  siphon  for  possible  repairs 
and  flushing  it  with  water  from  conveniently  located 
fire  hydrants  in  case  of  clogging,  a  tee  and  a  shear 
valve  were  placed  at  the  creek  crossing. 

The  joints  of  the  clay  pipe  were  poured  with  jointite 
and  of  the  cast-iron  pipe  with  lead.  A  number  of  leaks 
occurred  in  the  clay  pipe  during  the  first  few  weeks  the 
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conduit  wa.s  in  operation.  The.se  were  easily  stopped  by 
first  calkintr  the  joints  with  oakum  and  then  surround¬ 
ing  them  with  a  collar  of  rich  cement  mortar.  In  most 
in.stances  this  was  done  without  emptying  the  siphon. 
No  leaks  appeared  in  the  joints  of  the  cast-iron  pipe. 

The  cost  of  jointite  delivered  alont;  the  work  was 
alsiut  2c.  per  lin.ft.  and  the  cost  of  laying  the  clay  pipe 
alsiut  3c.  per  lin.ft.  The  excess  cost  over  ordinary 
m<*rtar  joint  work  was  partly  due  to  less  rapid  rate  of 
pi|)e  laying  with  jointite,  our  liest  day’s  work  lieinK  260 
lin.ft.  Ordinary  lalxir  was  paid  $1.26  and  the  pipe  lay¬ 
ers  $1.76  a  day  of  9  hr.  The  cost  of  enKineerintr  and 
inspection  is  not  included  in  the  foregoing  figures.  No 
records  of  trenching  and  backfilling  were  kept,  as  the 
work  was  d»)ne  by  convict  laborers  whose  time  was  di¬ 
vided  between  this  and  other  work.  The  cast-iron  pipe 
was  laid  by  a  gang  of  men  fnim  the  water  department 
in  a  few  hours  time,  no  records  lieing  kept. 

No  stoppages  have  occurred  in  the  siphon  since  it  was 
jiut  in  u.se  in  April,  1917. 

The  author  hopes  that  the  publication  of  these  notes 
will  bring  out  information  In  Knyineering  News-Record 
legarding  new  and  instructive  features  in  the  design, 
con.struction  and  operation  of  other  inverted  sewer  si¬ 
phons,  particularly  those  of  a  length  fairly  comparable 
to  the  one  here  descrilied. 

Kansas  Pumps  Under^ound  Water 
for  Irrigation 

Wella  Pumped  Sii^ly  or  in  Groups  Mainly  Isolated 
Oil-Enfline  Plants  ('entral  Stations 

IRRIGATION  by  pumping  from  underground  water 
supplies  is  .steadily  increasing  in  Kansas,  but  irriga¬ 
tion  by  ditches  for  surface  waters  has  been  largely 
abandoned,  as  Colorado  now  takes  most  of  the  water 
formerly  available.  These  conditions  were  outlined  in 
a  paper  by  J.  B.  Marcellus,  Kansas  state  engineer  of 
drainage  and  irrigation  engineering,  presented  at  the 
recent  conference  of  the  Idaho  Society  of  Engineers, 
Idaho  Irrigation  Congress  and  several  other  societies 
at  Idaho  F'alls,  Idaho. 

in  the  upper  Arkansas  River  valley  it  is  general  prac¬ 
tice  to  put  down  a  battery  of  wells  and  connect  them  to 
a  common  suction  pipe.  The.se  wells  are  spaced  30  to 
40  ft.  on  a  line  at  right  angles  to  the  underflow.  In 
the  lower  end  of  the  valley  the  sand  seems  to  l)e  coarser, 
and  a  single  well  may  give  from  300  to  1000  gal.  per 
min.  In  such  ca.ses  a  6-ft.  pit  is  excavated  to  the 
water-bearing  stratum  and  in  the  bottom  of  this  a  24- 
in.  to  36-in.  perforated  casing  is  sunk. 

Centrifugal  Pump  Best  for  Work 

Centrifugal  pumps  are  considered  be.st  adapted  for 
this  work,  as  they  have  few-  moving  parts,  are  simple 
in  construction  and  can  handle  a  considerable  quantity 
of  sand  without  injury.  The  single-stage  pump  is  best 
for  pumping  heads  of  60  ft.  or  less,  and  may  be  of  the 
horizontal  or  vertical  type.  Where  the  depth  to  water 
is  20  ft.  or  less  it  is  the  practice  to  use  a  horizontal, 
single-stage,  side-suction  centrifugal  pump,  placed  in 
the  pit  and  belted  to  an  engine  on  the  surface.  Where 
the  depth  to  water  exceeds  20  ft.  a  vertical  centrifugal 


pump  is  used,  with  its  impeller  beneath  the  water  and 
its  shaft  operated  by  a  quarter-turn  belt  at  the  sur¬ 
face.  The  pump  should  be  hung  from  the  surface  rather 
than  attached  to  the  well  casing. 

High  efficiency  requires  a  definite  relation  between 
the  speed  and  lift.  Mr.  Marcellus  suggests  that  if  pur¬ 
chasers  will  demand  information  as  to  the  proper  speed 
for  maximum  efficiency  under  their  conditions  of  lift, 
and  will  install  machinery  suited  to  their  working  con¬ 
ditions,  there  will  be  less  complaint  concerning  low  ef¬ 
ficiencies  of  pumps. 

Area  irrigable  from  a  well  will  depend  upon  flow  of 
water  and  character  of  land.  In  Kansas  a  pumping 
plant  with  a  capacity  of  1000  gal.  per  min.  may  irrigate 
100  to  200  acres.  While  theoretically  this  is  6  to  10 
gal.  per  minute  per  acre,  it  is  always  necessary  to  have 
a  certain  amount  of  head  to  cover  the  land  efficiently. 
Sandy  ground  will  require  about  twice  as  much  water  a.s 
heavy  ground.  The  ability  of  the  irrigator  may  easily 
make  100%  difference  in  amount  of  water  required,  and 
success  depends  largely  upon  the  methods  of  preparing 
land  and  distributing  water.  As  a  rule,  the  larger  the 
capacity  of  the  plant  the  more  good  is  derived  from  the 
water.  Thus  a  flow  of  1000  gal.  per  minute  will  irri¬ 
gate  more  than  twice  as  much  land  as  a  flow  of  only  500 
gallons. 

Cost  of  Pumping  Plant 

Internal-combustion  engines  are  generally  used  for 
pumping,  as  oil  is  fairly  cheap.  Kerosene  is  probably 
more  reliable  for  installations  of  3  to  10  hp.,  and  gaso¬ 
line  for  smaller  plants.  After  being  started  the  kero¬ 
sene  engine  does  not  require  much  attendance,  but  it  re¬ 
quires  more  than  the  gasoline  engine.  For  engines  of 
16  hp.  or  more  distillate  oil  is  found  economical.  Co.st 
of  pumping  plant  complete  will  vary  from  $60  to  $100 
per  hp.,  decreasing  as  the  size  of  plant  increases. 

One  company  has  a  central  power  plant  which  gen¬ 
erates  electricity  for  a  number  of  local  pumping  plants, 
the  majority  of  which  it  owns.  This  company  has  42 
wells,  and  last  year  contracted  for  25  more  on  land  re¬ 
cently  bought.  The  power  hou.se  is  in  Garden  City  and 
the  transmission  lines  extend  30  miles  into  the  country. 
Windmills  pumping  water  for  irrigation  are  used  main¬ 
ly  for  garden  produce.  It  is  necessary  to  have  a 
re.servoir  to  furnish  enough  water  to  irrigate  with  an 
economical  head,  and  sometimes  two  or  more  windmills 
pump  into  the  same  reservoir. 

Water  in  great  quantities  exists  at  depths  of  7  to  40 
ft.  beneath  the  Arkansas  River  valley,  which  is  the  most 
profitable  irrigated  .section.  It  appears  to  have  an  in¬ 
exhaustible  source  in  the  Rocky  Mountains,  and  it  flows 
slowly  from  northwest  to  southeast.  The  important 
problem  is  that  of  bringing  this  supply  to  the  surface. 

Test  wells  must  be  driven  to  determine  the  character 
of  the  water-bearing  sand  and  gravel.  The  coarser  the 
material  the  greater  will  be  the  supply  of  water,  and  for 
a  high  yield  there  must  be  not  only  a  thick  stratum  but 
also  a  fairly  coarse  gravel.  If  the  first  water-bearing 
stratum  is  not  thick  enough  or  coarse  enough  to  give  a 
high  yield  a  second  or  even  a  third  stratum  may  give 
an  increa.sed  quantity.  Frequently  a  change  in  location 
of  only  a  few  hundred  feet  will  make  the  difference  be¬ 
tween  a  high  yielding  and  a  low  yielding  well. 
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What  Is  Fair  in  Rate  Regulation  ? 

Reviewed  by  Frederic  P.  Stearns 

WHAT  IS  FAIR:  A  Study  of  Sonu*  I’rotilcmn  of  PutiMc  I'tllily 

Reirulatloti — Hy  WHIlp.rti  tJ.  Raymond,  M  Am  Soc.  C,  K, 

I'rofpisor  of  <*iyll  KiiKOD-erlni;  and  iK-an  of  tho  <’oll<>Cf  of 

Apiilicd  Si’Utico  111  the  Slat*-  I'nlveralty  of  Iowa  Now  S'ork 

.lohn  Wiley  A  Sotia,  Inc.  liondoii  ('hapman  A  Hall.  JAd 

Cloth;  4  X  7 Jn.  ;  pp.  17;;  $1 

This  little  volume  primarily  sets  forth  in  a  concise 
and  effective  way  the  author’s  views  of  what  is  fair  in 
the  relationships  between  the  public-service  corpora¬ 
tions  and  the  people  served  by  them.  Incidentally  it 
touches  upon  all  parts  of  the  problem  of  valuation  and 
the  regulation  of  rates. 

The  first  chapter,  “General  Relation.ships,’*  leads  up 
from  what  is  considered  honorable  dealing  in  purely 
private  business  to  the  determination  of  what  should  be 
considered  fair  dealing  in  the  semi-public  business  of 
the  public  utility.  The  remaining  four  chapters  deal 
with  “Suitable  Control,”  “Rate  Control,”  “What  is  Fair 
Return,”  and  “Valuation.” 

The  principal  thesis  set  forth  in  the  preface  is  that  in 
those  matters  in  which  the  charter  and  franchise  are 
silent,  “public  utility  business  should  stand  on  the  same 
basis  as  other  business  of  equal  risk  and  magnitude.” 
The  general  line  of  argument  is  indicated  by  the  fol¬ 
lowing  quotation : 

“If,  by  lawful  methods,  honorable'  and  without  unfair 
discrimination,  a  public-utility  corporation  has  under 
the  public  eye  built  up  a  business  having  a  dependable 
net  return  of  any  amount  or  any  rate  upon  its  actual 
cash  investment,  the  right  to  earn  that  return,  or  so 
much  of  it  as  may  be  possible  during  the  life  of  the 
franchise,  would  seem  to  be  lawfully  acquired  property, 
only  to  be  taken  from  the  corporation  for  public  use  by 
the  exercise  of  the  supreme  power  of  government  and 
upon  proper  payment  of  just  compensation.  Private  de¬ 
pendable  net  earnings  would  be  so  considered;  why  not 
honorably  and  fairly  developed  earnings  of  the  cor¬ 
poration?” 

In  other  words,  the  author  presents  the  view  in  this 
and  many  other  parts  of  the  book  that  if  by  legitimate 
methods  earnings  in  excess  of  what  would  generally  be 
called  fair  return  on  the  invested  capital  are  acquired, 
through  the  failure  of  the  public  or  its  representatives 
to  reduce  the  rates,  the  corporation  thereby  acquires 
property  rights  in  such  earnings  and  it  would  not  be 
fair  to  decrease  them. 

If  this  view  were  limited  to  old  properties  built  before 
the  era  of  regulation,  when  investors  had  little  reason 
to  think  that  there  would  be  rate  reduction  except  that 
brought  about  by  business  policy  or  public  opinion, 
there  would  be  many  to  agree  with  the  view  set  forth ; 
but  that  public-service  corporations  formed  within  this 
tra  may  demand  larger  returns  because  for  a  time  the 
public  has  permitted  liberal  earnings,  or  has  been  negli¬ 
gent  about  reducing  rates,  would  seem  to  many  to  be 
inconaistent  with  fairt  treatment  of  the  public. 

Courts  and  commissions  which  have  struggled  with 
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ihe  problem  of  what  is  “fair  value”  have  concluded  that 
in  the  case  of  normal  properties  it  cannot  be  predicated 
upon  the  rates  or  earnings  of  regulated  properties,  since 
a  “fair  value”  based  upon  rates  cannot  be  used  to  de¬ 
termine  rates.  The  author  appears  to  take  issue  with 
the  courts  in  this  matter,  as  he  says:  “In  spite  of  the 
assertion  of  courts  to  the  contrary’,  the  adoption  of  pres- 
<nt  earning  capacity  as  the  basis  for  value  or  return 
base  will  not  always  result  in  reasoning  in  a  circum¬ 
ference.” 

He  refers  frequently  to  “dependable  earning  capac¬ 
ity”  as  an  element  on  which  the  value  of  property  de¬ 
pends.  If  the  .statement  were  future  dependable  earn¬ 
ing  capacity,  it  would  receive  general  acceptance,  but  it 
may  be  questioned  if  there  is  any  such  thing  as  future 
dependable  earning  capacity  where  rates  are  subject  to 
regulation  and  the  present  earning  capacity  is  not  the 
main  factor  upon  which  rates  are  based. 

In  reading  the  book  one  cannot  help  feeling  that  it 
is,  as  stated  in  the  preface,  “the  result  of  an  honest 
effort,  extending  over  some  years,  to  determine  for  the 
author’s  own  satisfaction  just  what  is  fair  in  the  re¬ 
lationships  of  the  public  and  the  owners  of  its  utili¬ 
ties.”  As  a  result  of  this  effort,  many  views  are  ex¬ 
pressed  which  do  not  follow  the  beaten  paths,  and 
therefore  stimulate  thought  upon  the  subjects  treated. 
The  book  contains  much  valuable  material. 


National  Irrigation  Achievements 

reclaiming  the  arid  WEST:  The  Story  of  the  United  State.>4 
Reclamation  Service — By  Geonfe  Wharton  Jamee  New  York 
Dodd,  Mead  and  Company.  Cloth;  6  x  9  In.  ;  pp.  411;  lllue- 
trated  $3.50 

A  triumph  of  democracy  is  the  author’s  conception  of 
the  great  work  of  the  United  States  Reclamation  Serv¬ 
ice  in  providing  water-supplies  for  vast  areas  of  fruit¬ 
ful  lands  in  the  arid  west.  The  triumph  is  all  the 
greater  because  it  has  been  achieved  where  private  en¬ 
terprise  had  been  baffled  by  a  desire  for  gain  which  had 
led  it  to  try  to  separate — what  in  the  arid  west  should 
be  inseparable — life-giving  water  from  the  thirsty  and 
otherwise  barren  land. 

The  volume  is  appropriately  dedicated  to  the  late  J. 
W.  Powell  and  F.  G.  Newlands,  as  well  as  to  the  living 
Walcott,  Newell,  Smythe,  Maxwell,  Davis  and  Lane  and 
“all  the  faithful  officers”  who  have  contributed  by 
vision,  investigation,  educational  campaigns,  legislation, 
engineering  design  and  construction  to  the  conception 
and  consummation  of  the  works  of  the  Reclamation 
Service.  The  opening  chapters  recount  the  pioneer 
work  in  the  field  by  the  press,  on  the  convention  plat¬ 
form,  and  in  Congress  which  made  possible  these  vast 
engineering  undertakings.  The  bulk  of  the  volume 
describes  the  natural  and  engineering  features  of  the 
several  projects  as  well  as  their  attractions  to  the  set¬ 
tler.  A  number  of  Indian  projects  carried  out  by  the 
Reclamation  Service  are  briefly  outlined.  A  conclud¬ 
ing  chapter,  “A  Vision  of  the  Future,”  sums  up  achieve- 
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ments  and  prospects  and  pleads  eloquently  for  guardinsr 
the  revolving  fund  of  the  Reclamation  Service  from  the 
spoiler. 

The  book  is  designed  for  wide  popular  reading,  on 
the  part  of  both  possible  settlers  and  of  all  who  glory  in 
our  national  achievements  and  are  ready  to  stand  for 
the  perpetuation  and  full  fruition  of  democratic  in¬ 
stitutions.  The  volume  should  be  heartily  welcomed  by 
all  who  have  had  a  part  and  still  have  a  part,  either  as 
engineers  or  settlers,  in  the  Reclamation  Service  proj¬ 
ects,  or  who  wish  to  inform  themselves  regarding  some 
of  the  most  notable  engineering  works  of  the  day. 


Timely  Book  on  Ocean  Transportation 

rUINCIPI-KS  OF  OCEAN  TRANSPORTATION — By  Emory  R. 
JohoKon,  I'h.  !>..  Sc.  D.,  Professor  of  Transportation  and 
Commerce  In  the  University  of  Pennsylvania,  and  Grover 
G.  Huebner.  Ph.  D..  Assistant  Professor  of  Transportation 
and  Commerce  In  the  University  of  Pennsylvania.  New 
York;  IV  Appleton  and  Co.  Cloth;  6x9  In.;  pp.  613;  Il¬ 
lustrated.  33. 

As  certain  as  anything  can  be  in  this  present  uncer¬ 
tain  world  is  the  pro.spective  rapid  growth  of  the  United 
States  merchant  marine.  Conditions  have  forced  us  to 
become  the  leading  shipbuilding  nation;  just  as  surely 
in  the  post-war  scramble  for  trade  must  we  make  our 
bid  to  become  the  leading  maritime  nation.  With  this 
phenomenal  increase  in  shipping — an  increase  that  is 
already  upon  us — must  come  also  an  increase  in  ship¬ 
ping  facilities,  in  terminals,  piers,  wharves  and  all 
that  pertains  to  harbors.  This  means  more  work  for 
the  civil  engineer,  and  an  increasing  attention  to  a 
field  of  engineering  practice  which  now  engages  too 
small  a  part  of  the  profession.  If  more  engineers  get 
into  this  work  it  is  hardly  to  be  doubted  that  more  and 
more  of  them  will  work  over  into  the  operating  end. 
For  such  men  Professors  Johnson  and  Huebner’s  new 
book  is  indispensable. 

The  authors  are  well  equipped  for  writing  such  a 
book.  The  senior  author’s  similar  book  on  railroad 
transportation  is  the  accepted  text,  and  his  investiga¬ 
tions  of  the  traffic  conditions  surrounding  the  Panama 
Canal  are  the  official  authority  on  the  subject.  The 
junior  author  also  has  contributed  many  valuable  papers 
to  the  science  of  transportation  economics. 

The  book  is  directed  to  the  student,  both  in  and  out 
of  college.  Every  section  is  accompanied  by  extensive 
bibliographical  references  for  further  investigation  if 
required.  The  development  throughout  is  planned  for 
the  student  rather  than  for  the  casual  reader.  It  is 
divided  into  three  parts.  The  first,  entitled  “The  Ocean 
Transportation  System,”  details  the  kinds  of  ships 
engaged  in  ocean  trade,  outlines  the  ocean  routes  with 
some  specific  descriptions  of  the  half  dozen  large  inter- 
oceanic  canals,  explains  in  detail  the  somewhat  com¬ 
plicated  measurement  of  vessels  and  traffic,  and  devotes 
.some  twenty  pages  to  the  engineering  features  of  ocean 
ports  and  terminals.  In  the  second  part,  entitled  “The 
Ocean  Transportation  Service,”  the  business  end  of  sea 
traffic  is  taken  up.  This  involves  the  organization  of 
the  ocean  freight  service,  an  explanation  with  many 
illustrations  of  the  various  papers  necessary  in  such 
service,  and  explains  the  passenger,  mail  and  express 
end  of  the  ocean  carriers.  An  important  chapter  is 
devoted  to  marine  insurance. 

Part  III  is  devoted  to  the  organization  of  the  ocean 
carriers;  that  is,  the  business  arrangement  of  the  con¬ 


trolling  companies,  the  questions  of  competition,  rate  and 
traffic  agreements,  pools,  conferences,  and  the  principles 
on  which  ocean  freight  and  passenger  rates  are  made.  A 
final  part  deals  with  the  very  important  subject  of 
Government  aid  and  regulation  of  ocean  commerce  and 
transportation.  It  details  the  various  aids  already  given 
to  the  ocean  trade  by  the  Government,  describes  the  con¬ 
ditions  of  Federal  regulation,  outlines  port  and  ter¬ 
minal  charges,  and  after  a  judicious  statement  of  the 
different  sides  of  the  question  of  Government  aid  and 
control,  presents  the  authors’  conclusions  as  to  a  policy 
for  the  United  States  merchant  marine. 

To  the  economist,  interested  only  in  the  abstract,  and 
to  the  business  man  who  has  to  ship  overseas,  such  an 
exposition  is  more  than  interesting;  it  is  essential  to 
a  proper  conduct  of  their  business.  To  the  engineer 
who  is  engaged  in  port  work,  on  the  other  hand,  the 
book  has  t  different  value.  It  supplies  a  proper  perspec¬ 
tive;  it  will  spread  before  him  the  many  outstanding 
nerve  lines  of  ocean  trade  which  lead  to  the  mere  stone 
and  concrete  and  steel  of  the  work  he  is  building. 


Growth  of  Science  Sketched 

A  .SHORT  HISTORY  OF  SCIENCF.— By  W.  T.  SedRwlck.  Pro- 
fps.‘-or  of  Biology,  and  H  W.  Tyler.  Professor  of  Miithematici 
Mas.saoliUhctts  Institute  of  Techrology.  .N<w  York:  The  Mac¬ 
millan  Co.  Cloth ;  6  X  9  In  ;  pp.  467  ;  lllu.strated.  $2.50. 

Such  a  small-scale  record  of  the  growth  of  science  as 
Professors  Sedgwick  and  Tyler  have  sketched  out  is  of 
most  directly  stimulative  value  to  the  engineer  because 
of  the  peculiar,  intimate  connection  that  has  existed  be¬ 
tween  engineering  and  science  throughout  all  stages  of 
the  world’s  history.  '  The  history  as  the  authors  write 
it  is  in  no  sense  a  history  of  engineering — despite  the 
fact  that  one  of  the  authors  is  a  member  of  the  pro¬ 
fession — but  the  relation  of  the  growth  traced  out  to 
the  growth  of  engineering  skill  and  methods  cannot  be 
overlooked. 

Covering  the  entire  period  of  historical  record,  be¬ 
ginning  with  the  ancients  of  the  East  and  descending 
to  the  present  day,  the  authors  yet  manage  to  compress 
a  comprehensive  account  of  the  history  of  science  into 
less  than  five  hundred  pages.  Their  method  is  to  tie 
the  story  to  the  names  and  records  of  achievement  of 
the  great  luminaries  who  in  succession  guided  and  rep¬ 
resented  the  science  of  their  time.  The  discoveries  and 
inventions  of  these  men  in  themselves  constitute  much 
of  scientific  history.  Occasional  references  to  growth 
of  general  scientific  thought  or  minor  elements  of  prog¬ 
ress  that  are  needed  to  bridge  the  gaps  between  the 
work  of  different  men  are  supplied  by  the  authors  with 
care  and  discernment. 

The  authors  make  remarkably  extensive,  and  in  a 
measure  effective,  use  of  the  device  of  quoting  from 
the  writings  of  the  great  men  with  whom  the  history 
deals,  or  of  their  biographers  or  historians.  A  quarter 
or  perhaps  a  third  of  the  text  of  the  book  is  made  up  of 
such  quotations.  Many  of  them  are  of  essential  value 
to  the  purpose  of  the  history,  and  all  are  apt;  and  while 
many  could  well  be  dispensed  with,  few  readers  will 
find  the  addition  to  the  bulk  of  the  volume  objectionable. 

The  authors’  specializations — sanitary  science  and 
mathematics — are  reflected  in  the  text.  The  mathe¬ 
matical  influence  is  particularly  prominent.  For  the 
engineering  reader  this  is  an  advantage.  The  mathemat- 
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ical  view  is  not  less  instructive  and  fascinating  than 
some  other  view  of  the  world’s  scientific  history  ;  and 
the  sharp  definition  of  mathematical  problems  and  pro¬ 
cesses  contributes  a  better  impression  of  orderly 
growth,  of  step-by-step  expansion  of  scientific  thought 
through  logical  study  rather  than  through  chance  dis¬ 
covery. 

A  fine  spirit  animates  every  page  of  the  book.  It  is 
clear  that  the  authors  wrote  with  enthusiasm.  Some¬ 
thing  of  the  same  impulse  will  communicate  itself  to  the 
reader. 

The  book  is  written  down  to  the  level  of  the  ordinary 
man,  be  he  engineer  or  of  other  profession.  It  is 
written  with  good  knowledge  and  di.scernment.  The 
leader  may  feel  measurably  certain  of  getting  an  accu 
late  weighing  of  the  men  and  events  that  build  up  the 
history  of  science.  Technology,  it  is  true,  is  largely  left 
in  the  background.  Probably  its  relationship  to  scien¬ 
tific  advance  was  hardly  less  close  than  that  of  engineer¬ 
ing,  but,  at  least  with  respect  to  ancient  times,  knowl¬ 
edge  of  the  productive  arts  has  not  been  recorded  suffi¬ 
ciently  for  inclusion  in  our  histories. 


Utilities  Magazine  Suspended 

Owing  to  war  conditions  the  magazine  issued  by  the 
Utilities  Bureau  has  been  suspended.  Special  numbers 
may  perhaps  be  issued  prior  to  resumption  of  the  regu¬ 
lar  issue.  Correspondence  for  the  bureau  should  be  ad¬ 
dressed  to  M.  L.  Cooke,  401  W.  Walnut  Lane,  German¬ 
town,  Penn. 


French  Journal  Resumes  Publication 

La  Technique  Modeme,  which  suspended  publication 
at  the  opening  of  the  war,  is  now  appearing  again  (47 
Quai  des  Grands  Augustins,  Paris,  France). 


Trough  Closet  Specifications 

Brief  specifications  for  trough  water  closets  have 
been  adopted  as  a  part  of  the  Industrial  Code  of  the 
New  York  State  Industrial  Commission,  Albany,  N.  Y. 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  In  these  columns  is  triven  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost  Many,  but  not  all,  of  the  pamphlets,  however,  can 
be  secured  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor¬ 
mation  to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  person  indicated  in 
the  notice.] 


AMERICAN  LUBRICANTS:  From  the  Standpoint  of  the  Con¬ 
sumer — By  L.  B.  Lockhart.  Consulting  and  Anayltical  Chem¬ 
ist  Easton,  Penn. :  The  Chemical  Publishing  Co.  Cloth  ;  6  x 
9  in. ;  pp.  226  ;  illustrated.  |2. 

CHEMICAL  FRENCH:  An  Introduction  to  the  Study  of  French 
Chemical  Literature — By  Maurice  L.  Dolt,  Ph.  D.,  Professor 
of  ('hemistry  in  the  North  Dakota  Agricultural  College. 
Easton,  Penn. :  The  Chemical  Publishing  Co.  Cloth  ;  6  x  9  in. ; 
pp.  398  ;  $3. 

A  graduated  reading  course,  starting  with  a  fairly  elementary 
vocabulary  and  finishing  with  extracts  from  current  FYench  chem¬ 
ical  literature.  Presupposes  at  least  two  years  school  instruction 
in  French. 

ELECTROLYSIS:  Digest  of  Publication  of  Bureau  of  Standards 
on  Electrolysis  of  Underground  Structures  Caused  by  t.he 
Disintegrating  Action  of  Stray  Electric  Currents  From  Elec¬ 
tric  Railways — Prepared  by  Samuel  S.  Wyer.  Consulting  En¬ 
gineer,  Columbus,  Ohio,  January.  1918.  Cloth-Backed  Paper ; 


7x10  in.;  pp.  95;  illustrated.  Copies  of  this  digest  may  be 
obtained  from  the  Bureau  of  Standards,  W'ashington.  D  C 
By  digesting  and  recombining  In  logical  order  the  contents  of 
15  "Technolo^c  Papers”  (934  pp..  all  told)  of  the  Bureau  of 
Standards.  Mr.  Dyer  has  perform»^  a  service  that  will  be  ap- 
(treciated  by  many  water-works  and  other  public-utility  officials 
few  editorial  foot  notes  and  an  Index  ha\’e  been  provided 
References  are  made  to  the  original  sources  by  number  and  page 
of  the  "I’aper"  being  drawn  upon. 

ELEME.NTS  OF  W’E.STERN  WATER  l.u\W  (REVISED) — By  A 
E  Chandler.  Irrigation  and  Water  Right  Specialist;  Presi¬ 
dent  of  California  State  Water  Commission ;  I^esldent  of 
California  Irrigation  Board.  San  Francisco.  Calif.;  Technical 
Publishing  Co.  Cloth;  6x9  in  ;  pp  158. 

EXISTING  I.,.\KE  LEVEIJ? :  Report  of  G.-orge  M.  Wlsner,  Chief 
Englnt^r  of  the  Sanitary  District  of  Chicago,  III  Paper ; 
6x9  in.  :  pp.  3. 

HIGHWAYS  AND  RAILWAYS  OF  NOV’A  SCOTIA;  Report  of 
Highways  Division  for  1917  of  the  Department  of  Public 
W'orks  and  Mines  and  of  the  Subsidised  liailwaya — By  Hiram 
Donkin,  C.  E..  Halifax.  N.  .S  :  The  Department.  Paper;  7x 

10  in.  ;  pp.  63 

THE  JOHNS  HOPKINS  CNIVERSITV  Tt-X:HNICAL  .SCHOOI. 
(DEPARTMENT  OK  ENGI.NEERI.NG)  ;  Its  Organixatlon 
Operation,  and  the  Award  of  State  Scholarships — Reisirt  to 
January,  1918.  Baltimore.  Md  :  The  University.  Paper  ;  8x 

11  In.;  pp.  26;  Illustrated. 

KENTUCKY  AGRICULTURAL  EX'PKRIMENT  .STATIO.N  Sani¬ 
tary  Ins|>eotion  of  Slaughter-Houses — By  J.  O  I.aHach  and 
W.  H  .Simmons.  la‘Xington.  Ky  University  of  Kentucky. 
Pa|H-r ;  6x9  in. ;  pp  32. 

VEW  JEItSEY  PUBLIC  UTILITY  COMMI.SSION  .Statistics  of 
Public  Utilities.  1916 — Trenton.  N.  J.  The  Commission.  Pa- 
l)er ;  6x9  in.  ;  pp.  86. 

NEW^  YORK  PUBLIC  SERVICE  COMMI.SSION:  ReiK>rt  for  the 
First  District  for  1916.  Vol.  1  (appendices  In  separate  volume) 
— Albany,  N.  Y.  ■  The  Commission.  Cloth;  6x9  in.;  pp  477; 
illustrated. 

Nl-rV\'  YORK  STATE  CO.MMISSIONKR  OP  HIGHWAYS;  Annual 
Report  for  1916 — Albany.  N.  Y. ;  The  Commission  Cloth; 
6x9  In.  ;  pp.  917  ;  Illustrated. 

THE  PhrrROLEUM  AND  NATURAL  GAS  RhXHSTER:  A  Di¬ 
rectory  of  the  Petroleum  and  Natural  Gas  Industries  in  the 
United  States,  Canada  and  Mexico — Text  includes  Producers. 
Refiners,  Com|>ounders.  Marketers,  and  Jobbers  of  Petroleum 
and  its  Products.  Casinghead  Gasoline  Manufactures,  Oil 
Pipe  Lines,  Natural  Gas  Producers  and  Distributors,  Geolo¬ 
gists.  1917-19  Edition.  New  York.  The  Oil  Trade  Journal 
(7loth  ;  9  X  1'2  in.  ;  pp.  547  ;  illustrated. 

(JUEBEC  .STREAMS  COMMISSION:  Report  for  January,  1917— 
(Juebec.  Canada;  The  Commission.  Paper;  7x10  in.;  pp. 
116;  illustrated. 

RELIEF  FROM  FI./)ODS,  The  Fundamentals  of  Flood  Preven¬ 
tion.  Flood  Protection  and  the  Means  for  Determining  Proper 
Remedies — By  John  W.  Alvord  and  Charles  B.  Burdick,  M’s 
Am.  Soc.  C.  E.  Chief  Engineers  Franklin  County  Conservancy 
District.  New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth; 
6x9  in.;  pp.  165;  illustrated.  $2. 

RETAIL  PRICES  1907  TO  DIX^EMBER.  1916— Washington,  D 
C. :  Bureau  of  Labor  Statl.stics.  Paper;  6x9  in.;  pp.  427. 
STATISTICS  OF  RAILWAYS  IN  THE  UNITED  .STATES:  An¬ 
nual  Report  for  1916 — Prepared  by  the  Division  of  Statistics. 
Washington,  D.  C. :  Interstate  Commerce  C^ommisslon.  I’a¬ 
per  ;  9x12  in.  ;  pp.  98. 

RAILWAY  STATISTICS  OF  THE  UNITED  .STATES  OF  A.MP:RI- 
CA  FOR  1916;  Compared  with  the  Official  Reports  for  1915 
and  Recent  Statistical  of  Foreign  Railways — By  Slason 
Thompson,  Bureau  of  Railway  News  and  Statistics,  Chicago. 
III.  Paper;  6x9  In.;  pp.  124;  illustrated. 

SURFACE  WATER-SUPPLY  OF  HAWAII:  July  1,  1913.  To 
June  30,  1915 — Nathan  C.  Grover,  Chief  Hydraulic  Eng1nt>er, 
O.  K.  Larrison,  District  Engineer.  Prepared  in  cooperation 
with  the  Territory  of  Hawaii.  Water-.Supply  Paper  430 
Washington.  D.  C. ;  U.  S.  Geological  Survey.  Paper  6x9 
in.  ;  pp.  322. 

SURFACE  WATER-SUPPLY  OF  THE  ITNITED  STATES:  1916. 
Part  IV.  St.  Lawrence  River  Basin.  Nathan  C.  Grover,  Chief 
Hydraulic  Engineer.  W.  G.  Hoyt.  A.  H.  Horton.  C.  C.  Covert, 
and  C.  H.  Pierce,  District  Engineers.  Prepared  in  (Opera¬ 
tion  with  the  States  of  Minnesota.  Wisconsin,  New  York, 
and  Vermont.  Water-Supply  Paper  430.  Washington.  D.  C. : 
U.  S.  Geological  Survey.  Paper;  6x9  In. ;  pp.  128  ;  illustrated. 
TELEGRAPH  PRACTTICE;  A  Study  of  Comparative  Method — 
By  John  Lee,  M.  A..  Postmaster  of  Belfast  and  laite  Deputy 
Chief  Inspector  of  Telegraph  and  Telephone  Traffic,  G.  P.  O.. 
London.  New  York ;  Ix>ngmans,  Green  and  Co.  Cloth ;  5  x 
8  1n.  ;pp.  100.  $1. 

Deals  primarily  with  the  govemment-own(^  British  telegraph 
system  but  compares  practi(;e  on  the  continent  of  I*hirope  and  In 
America.  Touches  also  upon  telephone  service  as  an  aidjunct  of 
the  telegraph.  Chapters  on  acceptance  of  telegrams  from  public, 
instrument  delivery  of  telegrams,  tariffs  and  the  future  of  the 
telegraph — which  the  authors  think  will  extend  into  broader  flelds. 
TIDE  LEVELS  AND  DATUM  PLANES  IN  EASTER.N  CA.NADA: 
From  determinations  by  the  Tidal  and  Current  Survey  up  to 
1917 — By  W.  Bell  Daw’son,  M.  Inst.  C.  E.,  Ottawa,  Canada: 
Department  of  Naval  Service.  Paper;  7  x  10  in  ;  pp.  96. 

U.  S.  RECI.JVMATION  SERVICE:  Report  for  1916-17— By 
Arthur  P.  Davis.  Director  and  Chief  Engineer,  and  Will  R. 
King,  Chief  Counsel:  Washington.  D.  C. ;  The  Serxice. 
Cloth ;  6x9  In. ;  pp.  673. 

UNIVVIRSITY  OF  TEX..\S  BULLETIN.  Report  of  the  Bureau  of 
Municipal  Research  and  Reference.  1915-1917;  also  Problem- 
of  University  Bureaus  of  Municipal  Research  and  Referents 
— Austin.  Texas;  The  University.  Paper;  6x9  in.;  pp.  36; 
Illustrated. 

ZONING  FOR  ST.  LOUIS;  A  Fundamental  Part  of  the  City  Plan 
— By  Harland  Bartholomew.  En^neer.  St.  Ix>ui8,  Mo. ;  The 
City  Plan  Commission.  Paper ;  6x9  in. ;  pp.  30 ;  illustrated 


Letters  to  the  Editor 


Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Engineer  Must  Get  Forward  Ixxdc 

Sir — I  wish  to  congratulate  you  on  the  excellent  edi¬ 
torials  which  have  recently  appeared  in  Engineering 
News-Record.  It  is  revolution  from  an  unlooked-for 
quarter,  but  it  is  coming  in  the  right  quarter.  Engi¬ 
neering  is  an  absorbing  work,  and  the  engineer  has,  as 
a  rule,  attended  to  business  all  too  well.  At  least,  he  has 
attended  to  matters  social  all  too  little — less,  I  think, 
than  the  member  of  any  other  profession.  And  as  a 
result  the  engineer  is  out  of  joint  with  the  great  sweep 
of  things. 

Tomorrow  is  the  engineer’s  day,  but  if  he  is  to  do  his 
full  duty  he  must  get  into  closer  touch  with’  the  labor 
and  socialist  movements.  He  must  get  the  forward 
look.  If  he  is  to  steer,  he  must  study  the  charts.  If  you 
keep  on  as  you  have  started,  you  will  have  done  your 
duty  to  the  profession,  for  not  only  is  the  aim  good, 
the  execution  is  excellent.  I  thank  you. 

Harrisville,  R.  I.  William  E.  Dixon. 
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ing  is  done  to  vindicate  the  honor  of  the  engineer,  who 
is  always  left  to  shift  for  himself.  There  is  a  crying 
need  for  leaders  of  power  who  will  exert  themselves  in 
behalf  of  the  best  interests  of  the  engineering  profes¬ 
sion,  and  may  we  have  soon  a  real  worker  who  will  rise 
in  his  might  and  strike  for  freedom.  May  the  present 
war  teach  the  engineers  ta  fight  for  their  rights  and 
for  proper  recognition !  E.  G.  Sheibley, 

Riverside,  Calif.  Civil  and  Sanitary  Engineer. 

Hydrated  Lime  Not  Fairly  Treated  in 
Boston  Sea-Water  Tests 

Sir — In  the  Feb.  7  issue  of  Engineering  News-Record 
there  is  found  an  interesting  discussion  regarding  the 
action  of  sea  water  on  concrete.  In  the  discussion  is  a 
letter  from  Mr.  Rhett,  who  quotes  from  the  proceed¬ 
ings  of  the  American  Society  of  Civil  Engineers,  1917, 
with  reference  to  the  test  conducted  at  the  Boston  Navy 
Yard  by  the  Aberthaw  Construction  Company. 

The  report  in  question  carries  a  statement  to  the 
effect  that  hydrated  lime  was  of  no  benefit,  but  rather 
a  detriment,  to  the  specimen  in  which  it  was  used. 
Three  or  four  times  a  year  articles  appear  in  the  tech¬ 
nical  press  quoting  the  conclusions  that  were  arrived  at 
by  the  committee  examining  these  specimens,  and  these 
articles  always  set  forth  the  same  conclusions  about 
the  specimen  containing  hydrated  lime.  For  the  in¬ 
formation  of  all  engineers  interested  in  sea-water  con¬ 
struction  the  writer  desires  to  set  forth  the  following 
pertinent  facts,  which  possibly  were  not  taken  into 
consideration  when  judgment  was  passed  on  the  speci¬ 
men  containing  lime. 

Of  the  24  reinforced-concrete  columns  16  in.  square 
by  16  ft.  long  used  in  this  test  but  one  contained  lime. 
It  also  happens  that  lime  in  this  one  specimen  was  not 
used  in  accordance  with  practice  which  is  recommended 
as  good  construction  for  sea-water  concrete.  The  speci¬ 
men  in  question  consisted  of  a  1 :  3:  6  mixture  with  13% 
of  the  cement  by  weight  replaced  by  an  equivalent 
weight  of  hydrated  lime.  According  to  all  the  principles 
of  good  concrete  construction  subjected  to  the  action 
of  sea  water,  this  is  too  lean  a  mixture  and  even  if 
it  were  considered  a  reliable  mixture,  the  hydrated  lime 
should  have  been  made  an  addition  and  not  a  substitu¬ 
tion.  However,  what  is  probably  of  more  interest  is 
the  fact  that  the  specimen  in  which  hydrated  lime  was 
used  was  cracked  during  the  curing  period  and  the  dis¬ 
integration  that  has  taken  place  since  it  has  been  sub¬ 
jected  to  the  action  of  the  sea  water  has  occurred  at  the 
point  where  the  crack  occurred. 

According  to  the  principles  brought  out  in  the  series 
of  articles  by  Messrs.  Wig  and  Ferguson  in  October  last 
the  disintegration  in  this  column  is  exactly  what  one 
would  naturally  look  for  when  the  column  is  cracked 
between  the  points  of  high  and  low  tides. 

With  these  facts  before  us  the  writer  does  not  under¬ 
stand  how  anyone  can  draw  any  conscientious  conclu¬ 
sions.  Reliable  investigators  do  not  draw  conclusions 
from  any  one  specimen  in  a  test,  but  it  is  customary 
to  have  a  sufficient  number  of  specimens,  so  as  to  per¬ 
mit  a  safe  conclusion  being  formed. 

In  the  specimen  under  discussion,  the  crack  auto¬ 
matically  produced  another  variable,  and  it  must  be  ad¬ 


mitted  that  this  variable  is  so  important  as  to  cause  no 
conclusion  to  be  formed,  and  especially  when  only  one 
specimen  was  used.  Hydrated  Lime  Bureau, 

By  Norman  G.  Hough,  Manager. 

Pittsburgh,  Penn. 

Some  Observations  on  Concrete  in  Sea 
Water  in  San  Francisco  Harbor 

Sir — Referring  to  the  articles  on  “Concrete  in  Sea 
Water”  by  Messrs.  Wig  and  Ferguson  in  the  last  volume 
of  Engineering  News-Record  and  to  the  discussion  of 
the  same  which  appeared  in  the  issue  of  Feb.  7,  1918, 
the  writer  wishes  to  record  that  the  testing  laboratory 
of  the  California  State  Harbor  Board  has  been  in¬ 
vestigating  along  the  lines  suggested  by  Mr.  Weller  for 
the  past  three  years  and  since  the  appearance  of  these 
articles  has  centered  its  attention  on  the  problem  of  the 
corrosion  of  steel  in  the  concrete  structures  of  San 
Francisco  harbor. 

So  far  as  facts  or  data  are  concerned,  the  conditions  in 
San  Francisco  harbor  are  substantially  in  accord  with 
the  examples  and  data  submitted  by  the  authors  of  these 
articles.  Examples  of  nfass  concrete  are  to  be  found  in 
all  stages  of  preservation  from  that  which  is  danger¬ 
ously  disintegrated  to  that  which  has  been  unaffected 
by  an  exposure  to  sea  water  of  20  years.  There  are  also 
numerous  examples  indicating  the  corrosion  of  steel  en¬ 
cased  in  concrete  and  a  much  greater  mass  of  evidence 
indicating  the  perfect  protection  of  the  steel  of  from 
four  to  ten  years.  The  conditions  affecting  the  concrete 
are  so  varied  and  the  evidence  so  contradictory,  that 
at  present  it  is  unwise  to  generalize  further  than  to  say 
that  the  most  important  factor  in  the  resistance  of 
both  mass  and  reinforced  concrete  to  disintegration  by 
sea  water  or  sea  air  appears  to  be  the  density  and  im¬ 
perviousness  of  the  concrete.  The  disintegration  which 
occurs  can  usually  be  attributed  to  porous  concrete 
caused  by  the  use  of  improper  materials  or  by  im¬ 
proper  workmanship. 

While  corroborating  the  facts  reported  by  the  authors 
and  agreeing  with  them  in  the  “eternal  vigilance”  prac¬ 
tices  suggested  in  the  later  articles,  the  writer  takes  ex¬ 
ception  to  some  of  the  theories  offered  by  them.  The 
inference  of  the  second  article  is  that  the  preservation 
of  the  external  skin  of  calcium  carbonate  is  essential  to 
the  preservation  of  concrete  immersed  in  sea  water.  It 
is  admitted  that  the  carbonate  is  insoluble,  whereas  the 
interior  hydrate  is  soluble  in  sea  water.  This  fact  was 
formerly  held  as  an  explanation  of  the  superiority  of 
pre-cast  piles  which  were  cured  in  air  as  compared  with 
cast-in-place  cylinders  which  were  exposed  to  sea  water 
immediately  after  concreting.  A  study  of  the  actual 
skin  on  the  piles  disclosed  the  fact  that  owing  to  the 
dense  concrete  used  the  carbonated  skin  was  about 
^  in.  thick  at  the  time  the  pile  was  driven,  or  60  days 
after  pouring.  Furthermore  on  moistening  the  surface 
of  the  pile  the  calcium  hydrate  readily  came  to  the 
surface,  showing  tl'at  the  skin  offered  little  resistance 
to  the  hydrate  going  into  solution.  In  manufacturing 
these  piles  one  side  rests  on  a  sheet  of  tar  paper  which 
excludes  the  air  and  prevents  a  carbonated  skin  from 
forming.  The  paper  adheres  to  the  pile,  but  after  about 
a  year  in  the  water  it  disintegrates,  exposing  the  sur¬ 
face.  An  examination  of  several  thousand  piles  exposed 


r=»  ill 


Is 


j 

■i  ^  * 

■W 


K  N  G  I  N  E  E  R  I  N  G  N  E  W  S  -  R  E  C  O  R  D 


Vol.  80.  No.  12 


from  four  to  Hcven  years  failed  to  .show  the  slightest  dif¬ 
ference  in  the  effec-t  of  sea  water  on  comparing  the  three 
sides  carlxmated  at  the  time  of  driving  with  the  fourth, 
which  was  uncarhonated.  The  writer  attributes  the  su¬ 
perior  resistance  of  pre-ca.st  concrete  to  the  facility  with 
which  it  can  be  manufactured  and  inspected  and  the 
den.ser  concrete  resulting  therefrom. 

As  further  evidence,  the  accompanying  view  of  a 
study  made  by  A.  A.  Russel,  testing  engineer  for  the 
harlKjr  board,  is  pre.sented.  The  specimens  are  prepared 
l)y  painting  a  fresh  break  with  a  solution  of  phenol- 
phthalein;  the  carbonated  skin  remains  unchanged, 
while  the  hydrated  interior  is  colored  a  deep  purple. 
The  large  square  .s|)ecimen  is  a  block  of  concrete  nine 
years  old  which  was  removed  from  the  face  of  a  sea  wall 
and  prepared  for  the  laboratory’  four  years  ago.  It 
rests  on  the  original  face,  which  has  been  exposed  to 
the  air  nine  years,  whereas  the  three  side  faces  have 
been  exposed  four  years.  The  carbonated  skin  formed 
readily  on  these  latter  faces  and  is  practically  of  the 
.same  depth  as  that  of  the  original  face  expo.sed  when 
the  concrete  was  green  and  the  hydrate  in  the  amor¬ 
phous  .state,  according  to  the  author’s  theory.  The  two 
circular  specimens  are  test  cylinders  about  four  years 
<;ld.  One  was  expo.sed  to  the  air  and  the  other  remained 
in  a  tin  can  until  two  days  liefore  the  photograph  was 
taken.  The  specimen  preserved  in  the  can  showed  no 
carbonate  skin  when  ojHjned,  but  within  two  days  a  .skin 
formed  which  failed  to  react,  as  is  indicated  by  the 
white  side  of  the  specimen.  The  small  briquette  is  of 
neat  cement  about  four  years  old  and  the  other  speci¬ 
mens  repre.sent  porous  concrete  taken  from  structures 
on  the  waterfront. 

Studies  made  along  the.se  lines  indicate  that  for  den.se 
concrete  the  .skin  is  very  thin  (in  one  pile  expo.sed 
eleven  years  it  was  i  in.  thick),  whereas  for  poor  con¬ 
cretes  it  was  very  thick  (in  some  ca.ses  2  in.  thick), 
in  fact  the  reaction  proved  an  excellent  indicator  of 
the  density  of  the  concrete.  They  also  showed  that  the 
carbonate  formed  immediately  and  readily  on  exposure 
to  air  or  water  irrespective  of  the  age  of  the  concrete. 
In  view  of  this  it  is  difficult  to  understand  wherein  the 
protective  value  of  this  coating  lies;  first,  because  it 
readily  allows  the  interior  hydrate  to  leach  through  it 
and  second,  liecau.se  when  broken  or  removed  the  hy¬ 
drate  beneath  readily  turns  to  the  carbonate,  producing 
a  new  coating.  As  compared  with  the  effect  of  density 
in  the  entire  mass,  the  w’riter  considers  the  preservative 
value  of  the  skin  of  relatively  small  importance  and  its 
consideration  a  misleading  hypothesis. 

As  an  evidence  of  the  misleading  tendency  of  a  pre¬ 
conceived  hypothesis,  the  writer  cites  Fig.  1  of  the  sec¬ 
ond  article.  (Oct.  4,  1917,  p.  642.)  This  is  a  photo¬ 
graph  of  a  quay  wall  in  the  Puget  Sound  Navy  Yard. 
The  authors  report  that  the  top  of  the  wall  which  had 
been  cut  away  had  softened  to  a  depth  of  A  in.,  whereas 
the  uncut  face  showed  no  signs  of  chemical  action.  In 
order  to  make  the  ca.se  stronger  they  state  that  “there 
is  no  ice  action  in  the  vicinity.”  Now  this  particular 
vicinity  is  subjected  to  a  surface  ice  action  from  alter¬ 
nate  freezing  and  thawing  which  occurs  daily  at  certain 
times  during  the  winter,  the  temperature  fiuctuating 
from  about  34°  during  the  day  to  26°  F.  at  night.  This 
repeated  frost  action  under  the  writer’s  observation 


actually  disintegrated  the  surface  of  green  concrete  to  a 
depth  of  A  in.  and  necessitated  precautions  in  the  way 
of  canvas  coverings  which  were  spread  nightly  during 
freezing  weather.  With  this  in  mind  as  a  hypothesis, 
the  writer  would  look  upon  the  softening  of  the  rough¬ 
ened  top  of  the  wall  as  an  indication  of  this  surface 
frost  action. 

Furthermore,  it  has  been  the  practice  of  the  Depart¬ 
ment  of  Yards  and  Docks,  which  designed  this  wall,  to 
u.se  what  it  calls  a  granolithic  surface  of  from  1  to  6 
in.  on  the  face  of  mass  concrete.  This  is  a  rich  mortar 
which  is  placed  simultaneously  with  the  concrete  and 
spaded.  It  would  be  interesting  to  know  if  the  wall  was 
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provided  with  such  a  .surface.  Such  a  face  was  found  in 
an  extension  of  this  quay  wall  which  was  removed  under 
Ihc  writer’s  supervision,  and  he  remembers  that  after 
penetrating  the  crust  the  interior  was  so  loose  that  it 
was  impossible  to  drill  by  air  and  difficult  to  drill  by 
hand.  Even  when  engineers  do  not  take  the  precaution 
above  noted  of  providing  a  dense  surface  coating,  the 
concrete  foreman  will  u.sually  provide  it  in  ma.ss  work 
by  shoveling  the  mortar  of  the  concrete  against  the 
forms  and  spading  it  well  to  obtain  a  presentable  sur¬ 
face. 

It  seems  to  the  writer  that  the  protection  which  in 
many  instances  is  given  to  the  interior  mass  by  an  outer 
skin  is  explained  more  readily  by  the  increased  density 
of  the  skin  than  by  the  insolubility  of  the  calcium  car¬ 
bonate.  What  is  required  is  an  interior  density  equiva¬ 
lent  to  that  of  the  surface. 

The  third  article  sounded  a  timely  warning  to  design¬ 
ers  and  constructors  who  take  too  many  liberties  with 
concrete  as  a  protective  coating  against  the  corrosion  of 
.steel,  particularly  in  sea  water  structures.  The  action 
of  sodium  chloride  and  other  electrolytes  in  accelerating 
corrosion  has  long  been  recognized  and  with  porous 
concrete  or  in  sufficiently  embedded  .steel  the  corrosion 
results  in  cracking  of  the  concrete.  The  inference  of 
the  article,  however,  is  that  even  in  dense  concrete  with 
steel  embedded  2  :'n.  corrosion  takes  place,  and  that 
given  sufficient  time  or  exposure  the  concrete  will  be  dis¬ 
integrated.  Evidence  gathered  thus  far  in  San  Fran¬ 
cisco  harbor  is  inconclusive,  but  in  the  writer’s  opin¬ 
ion  it  seems  to  indicate  that  there  are  a  number  of  dif¬ 
ferent  agencies  at  work  such  as  shock,  excessive  ten¬ 
sile  stresses,  shrinkage  and  temperature  .stresses,  as  well 
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as  the  rusting  of  the  reinforcing  which  cause  slight 
cracks,  exposing  the  reinforcing  to  the  salt  air,  and  that 
after  once  being  exposed  in  this  way  the  consequent 
rusting  is  greatly  accelerated  and  results  in  layer  cracks 
and  disintegration.  Evidences  of  the  disintegration  due 
to  rusting  are  found  principally  in  the  case  of  concrete- 
encased  steel  I-beam  and  girder  construction  which  has 
i>een  exposed  from  ten  to  twelve  years,  while  an  occa¬ 
sional  local  in.stance  of  cracking  can  be  found  in  the 
more  recent  reinforced-concrete  construction.  The  large 
majority  of  these  cases,  in  the  writer’s  opinion,  are  at¬ 
tributable  to  excessive  shock  and  tensile  stresses  in  the 
concrete.  Concrete  wharf  structures  consist  for  the 
most  part  of  a  floor  rigidly  connected  to  long  slender 
posts  or  columns.  They  are  subjected  to  side  shocks,  to 
settlement  and  to  noncontinuous  floor  loads  which  pro¬ 
duce  unusual  stresses  because  of  the  flexible  columns 
and  their  rigid  connections  to  the  floor,  stresses  which 
are  not  always  provided  for  in  design.  Cracks  which 
are  started  by  reason  of  these  stresses  are  rapidly  en¬ 
larged  when  the  steel  is  exposed  to  salt  air  and  rusts. 

There  are  aKso  undoubted  evidences  of  corrosion  of 
.steel  previous  to  the  cracking  of  the  concrete,  but  in 
every  case  such  corrosion  occurs  in  defective  or  in¬ 
ferior  concrete.  Contrasted  with  this  is  the  general  evi¬ 
dence  that  most  of  the  steel  has  been  perfectly  pro¬ 
tected  for  from  four  to  ten  years  except  where  shock 
and  loading  stresses  have  exposed  it.  In  one  instance  a 
test  pile  driven  eleven  years  ago  (the  olde.st  in  the 
vicinity)  was  cut  into  and  steel  embedded  1  in.  from  the 
surface  was  found  in  perfect  condition. 

Studies  in  the  corrosion  of  iron  and  steel  have  demon¬ 
strated  that  there  are  several  conditions  under  which 
the  action  is  absolutely  inhibited.  The  absence  of  oxy¬ 
gen  is  one  such  condition,  immersion  in  certain  alkaline 
solutions  is  another.  It  is  probable  that  both  of  these 
conditions  affect  the  protection  of  steel  afforded  by  the 
concrete  coating  and  that  experiments  and  additional 
investigations  will  assure  us  of  permanent  protec¬ 
tion  after  a  certain  degree  of  imperviousness  and  a 
certain  percentage  of  alkalinity  is  obtained  in  the  con¬ 
crete.  Harry  E.  Squire, 

San  Francisco.  Assistant  Harbor  Engineer. 


that  the  craftsmen  were  slow  about  coming  to  the  aid 
of  their  country — when  the  fact  is  they  cannot  even  get 
a  “look  in.”  There  is  something  wrong  some  place,  and 
I  do  not  feel  that  these  adverti.sements  should  be  pub¬ 
lished  and  mislead  the  general  public. 

J.  R.  Stansberry, 

Austin,  Tex.  General  Contractor, 


Inspection  of  Government  War  Materials 

Sir — Perhaps  one  of  the  most  unjust  and  unreason¬ 
able  stands  taken  by  Government  officials  in  charge  of 
inspection  of  materials  for  war  purposes  is  in  almost 
entirely  ignoring  the  independent  inspection  concerns  of 
the  country’,  who  have  spent  years  in  building  up  effi¬ 
cient  organizations  and  who  employ  hundreds  of  thor¬ 
oughly  qualified  inspectors  only  to  find  the  Government 
taking  over  these  men  at  attractive  salaries  and  leav¬ 
ing  the  inspection  firms  to  fight  for  existence  the  best 
way  they  know  how.  This  is  anything  but  justice  to  the 
heads  of  these  concerns,  who  have  given  the  best  part  of 
their  lives  to  educating  their  men  to  efficiency  and  mak¬ 
ing  them  competent  to  fill  positions  as  inspectors  of 
every  class  of  materials  called  for  on  Government  orders 
for  war  supplies. 

If  the  Government  continues  this  method  it  means, 
unless  these  independent  inspection  companies  are  given 
some  of  the  Government  orders  to  inspect,  that  they 
will  eventually  have  to  sacrifice  their  business,  which 
would  wreck  many  capable  men  who  have  nothing  else 
to  depend  upon,  and  I  believe  the  Government  should 
take  these  men  into  its  employ  and,  after  looking  up 
their  records  as  to  fitness  to  fill  responsible  positions, 
pay  them  salaries  at  least  equal  to  those  which  they 
were  paid  by  the  concerns  they  represent.  I  feel  sure 
they  would  render  the  Government  valuable  service, 

Chicago.  Morgan  T.  Jones. 


Toothless  Metal  Saws 


Sir — Noticing  the  article  on  p.  429  of  Engineering 
News-Record  of  Feb.  28,  I  would  say  that  toothless 
metal  saws,  are  not  a  modem  innovation.  The  writer 
was  introduced  to  their  use  more  than  50  years  ago 
by  David  J.  Stiles  of  Southbury,  Conn.,  who  in  his 
day  was  a  man  of  advanced  ideas,  and  who  at  times 
was  engaged  in  the  various  details  of  mining  and 
mechanical  engineering.  W.  M.  P.  Shelton, 

Civil  and  Consulting  Engineer. 

Sir — The  writer  wants  to  commend  the  views  ex-  Burlington,  Iowa, 
pressed  in  a  letter  by  G.  H.  Palmes,  printed  in  your  ■■■ 

issue  of  Feb.  21,  and  to  add  that  in  this  part  of  Texas,  Trunk  Highways  Should  Not  Pass  Through 

and  in  Austin  in  particular,  where  no  government  work  Towns  or  Villages 

is  going  on,  we  have  a  great  number  of  men  of  various  In  many  instances  it  is  better  to  have  the  trunk 
trades,  such  as  carpenters,  plumbers,  brick  men,  plaster-  roads  laid  out  near  towns  rather  than  through  them, 
ers  and  painters,  that  have  no  work  here,  and  a  great  according  to  the  recent^  report  of  Charles  M,  Upham, 
many  of  them  have  “signed  up,”  as  they  call  it,  to  enter  State  Highway  Engineer  on  the  highway  system  of 
the  shipbuilding  line,  and  others  have  tried  to  enlist  Delaware.  This  method  is  not  only  more  convenient  for 
under  the  heads  of  their  trades,  but  for  some  reason  through  traffic  but  less  dangerous  for  the  residents  of 
there  is  “nothing  doing.”  the  town,  and  seems  to  be  the  latest  approved  scheme 

The  writer  knows  of  many  good,  able  men,  experts  for  dealing  with  the  increasing  trunk-line  traffic.  An 


OAK  KIIAME.  HOLDINO  AIR-DRIVEN  riRCULAR  SAW.  WA3  CHAMFERED  AT  ONE  END  TO  REGULATE  DEPTH  OF  CUT 


posHible  to  tear  up  the  planking  whose  replacement  was 
desired  without  disturbing  the  part  that  could  still  be 
used. 

The  savinff  in  labor  was  considerable  and,  com¬ 
bined  with  the  tfreater  speed,  makes  the  appliance  more 
than  a  curiosity. 

The  circular  saw,  driven  by  an  air  drill,  was  mounted 
in  an  oak  cradle  of  simple  construction  which  was 
chamfered  at  one  end  so  that  t|e  depth  of  cut  could  be 
regulated  by  rocking  the  frame — a  simple  matter,  since 
the  weight  of  the  operator  was  sufficient.  The  air  drill 
received  its  power  from  a  portable  gasoline  compressor 
which  was  being  used  for  some  drilling  and  riveting 
on  the  steel  work  of  the  same  bridge.  In  using  the  rig 
lagging  was  tacked  to  the  bridge  flooring  in  advance  to 
serve  as  a  guide  and  allow  the  operator  to  give  his  en¬ 
tire  attention  to  the  manipulation  of  the  frame.  While 
the  photographs  were  not  taken  on  the  bridge  where  the 
578 


lb.  per  sq.ft,  load.  On  these  piles  are  two-way  beams 
of  shallow  depth  reinforced  according  to  the  load.  The 
beams  carry  a  continuous  floor  slab  of  concrete  extend¬ 
ing  over  the  outside  beam  to  meet  the  wall,  which  is 
separated  therefrom  by  a  joint. 

In  construction  the  concrete  piles  are  driven  to  a  uni¬ 
form  elevation  close  to  the  level  ground  surface  and 
i-in.  dowel  rods  are  left  protruding  from  the  pile  tops. 
Bottomless  square  boxes  are  placed  on  each  group  of 
four  adjoining  piles  and  filled  level  with  their  tops 
with  packed  sand.  These  boxes  make  a  form  for  the 
shallow  beams  and  the  base  for  the  concrete  floor  slab. 
Concrete  is  then  poured  over  the  entire  floor  area  to  the 
required  floor  depth. 

In  the  particular  case  shown  the  piles  are  16  in.  in 
diameter,  the  boxes  12  in.  apart  and  6  in.  deep,  thus 
forming  6  x  12-in.  beams.  The  slab  is  6  in.  deep.  The 
outer  side  of  the  web  of  the  outer  beam  is  formed  by  a 


Hints  for  the  Contractor 

DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


« 


rig  was  used,  they  illu.strate  the  operation  perfectly.  A. 
R.  Doe,  superintendent  of  bridges,  was  responsible  for 
the  amplification  of  the  .sugge.stion  for  such  a  machine. 


Powder  Magazine  Floor  Slab  Concrete 
Poured  on  Sand  Filled  Boxes 


By  Gene  Pratt 


New  York  City 

IN  SOME  of  the  new  naval  powder  magazines  verj- 
heavy  concrete  floors  are  being  built  separate  from 
the  walls  in  order  to  reduce  the  resistance  to  the  force 
of  expanding  ga.ses  in  the  event  of  an  explosion.  A 
typical  plan  and  sectional  elevation  of  such  construction 
is  shown  in  the  accompanying  sketch.  The  floor  is  sup¬ 
ported  on  reinforced-concrete  piles  spaced  on  square.s 
of  dimensions  varying,  with  the  loads  to  be  carried, 
from  5  ft.  for  a  2000  lb.  per  sq.ft.,  to  9  ft.  for  a  700 


Faced  with  the  alternative  of  removing  the  guard 
rail  and  taking  up  the  entire  planking  of  a  bridge 
1800  ft.  long,  the  Connecticut  Highway  Commission  de- 
vi.sed  the  .special  saw  rig  shown  in  the  illu.stration, 
which  cut  through  the  first  layer  of  flouring,  making  it 


Portable  Power  Saw  Improvised  from 
Pneumatic  Drill 


By  ('harles  J.  Bennett 

Hlatf  iliicliway  ( 'otniiilHHioiifr.  Hartford,  f!onn. 
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or  out  about  6  ft.  Thi.s  affords  sufficient  play  so  that 
forms  can  be  swung  into  place  after  being  hoisted 
to  the  top  or,  after  removal,  can  be  moved  out  so  as 
to  be  lowered  all  the  way  in  the  clear. 

The  traveler  was  made  up  on  the  job  of  materials 
at  hand,  rhe  crab  was  taken  from  an  old  flume  gate, 
and  the  tiucks  came  from  small  cars  u.sed  on  industrial 
tracks.  As  the  traveler  moves  only  occasionally  and 
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Bottomless  Box 
.•filled  with  Sand 


Scfuare  box 
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TRAVELER  MOVED  ON  PLANK  RAILS 


then  without  load,  it  was  not  considered  necessary  to 
make  elaborate  provision  for  track.  Consequently  the 
wheels  run  on  2  x  6-in.  plank  laid  flat  along  the  top  of 
flume. 

The  flume  work  and  the  construction  of  the  traveler 
have  been  under  the  direction  cf  A.  Griffin,  chief  engi¬ 
neer  for  the  di.strict,  recently  succeeded  by  R.  W. 
Olmsted,  formerly  resident  engineer  on  the  flume  job. 


rONORETE  PLOr)R  E<  »R  POWDER  MAGAZINE  IS  SEPARATE 
FROM  THE  WALL 


continuous  6-in.  board  resting  on  edge  on  the  outside 
line  of  the  piles.  Sand  is  packed  between  this  board 
and  the  concrete  base  wall  to  provide  bearing  for  the 
cantilever  extension  of  the  slab.  The  forms  for  the 
floor  all  remain  in  place  after  the  wall  is  completed. 


First  Big  Concrete  Hull 
Takes  Water 

rh«  5000-Ton  “Faith”  Launched  With¬ 
out  Crack — Trial  Trip  as  Soon  as 
Machinery  Can  Be  Installed 

The  first  large  concrete  ship  to  be 
constructed  in  the  world  was  launched 
Mar.  14  without  mishap  on  the  Pacific 
coast  The  vessel,  with  a  dead-weight 
cargo  capacity  of  5000  tons,  is  the  one 
described  in  Engineering  News-Record 
of  Jan.  17,  p.  105.  The  launch  was 
made  sidewise,  and  although  the  far 
edge  of  the  deck  rolled  under  water, 
the  hull  righted  itself  at  once,  the  ves¬ 
sel  being  designed  with  a  low  center 
of  gravity. 

The  hull  floated  on  an  even  keel  and 
drew  the  calculated  number  of  feet  and 
inches.  The  concrete  walls  of  the  ves¬ 
sel  were  just  as  they  left  the  forms, 
except  that  several  coats  of  waterproof¬ 
ing  of  various  kinds  had  been  given  it. 
The  hull  is  now  at  the  wharf,  being  fit¬ 
ted  out  with  engines.  As  soon  as  pos¬ 
sible  it  will  make  a  trip  to  sea  under 
its  own  power  under  the  supervision  of 
government  experts. 

The  builders  announced  to  the  press 
that  they  will  begin  the  construction  of 
a  large  number  of  similar  ships.  The 
vessel  is  320  ft.  long,  44.6  ft.  wide,  and 
is  stated  to  contain  about  540  tons  of 
reinforcing  steel  and  to  weigh  600  ton.'« 
ni‘>re  than  a  steel  vessel  of  like  capac¬ 
ity.  It  will  burn  oil,  which  will  be  car¬ 
ried  in  a  6000-bbl.  reinforced-concrcte 
tank. 

The  vessel,  as  was  stated  in  the  art¬ 
icle  referred  to,  was  constructed  by  the 
S  n  Francisco  Shipbuilding  Co.,  of 
of  which  W.  Leslie  Comyn  is  president. 


Engineering  Contractors’  Society 
Opens  Office  in  St.  Louis 

Albert  P.  Greensfelder,  the  recently 
inaugurated  president  of  the  American 
Society  of  Engineering  Contractors, 
has  sent  to  the  members  and  friends 
of  the  society  a  bulletin  in  which  stress 
is  laid  upon  the  duties  which,  Mr. 
Greensfelder  says,  the  engineering  con¬ 
tractors  should  perform  for  the  nation. 

By  action  of  the  board  of  directors, 
at  the  annual  meeting,  it  was  decided 
to  establish  an  office  for  the  society  in 
St  Louis  as  a  more  central  location 
and  from  which  prompt  service  would 
be  available.  An  assistant  secretary, 
L.  W.  Helmreich,  who  is  an  engineer, 
has  been  placed  in  charge. 

Mr.  Greensfelder  announced  in  the 
first  bulletin  the  intention  to  reach 
the  members  frequently  through  a  bul¬ 
letin  service,  criticism  of  which  is  in¬ 
vited. 


C.  A.  Morse,  Elected  Presi¬ 
dent  of  the  American  Rail¬ 
way  Engineering  Association 


C.  A.  MORSE 

The  new  president  of  the  American 
Railway  Engineering  Assn.,  elected  at 
the  annual  meeting  in  Chicago  this 
week,  is  C.  A.  Morse,  chief  engineer 
of  the  Chicago,  Rock  Island  &  Pacific 
Ry.  Mr.  Morse  was  born  in  Bangor, 
Me.,  Jan.  1,  1859,  and  was  graduated 
in  civil  engineering  from  the  Uni¬ 
versity  of  Maine  in  1879.  In  May, 
1880,  he  began  work  with  the  Chicago, 
Burlington  &  Quincy  R.R.,  and  was 
division  engineer  on  construction  dur¬ 
ing  1881.  From  November,  1881,  to 
March,  1884,  he  held  a  similiar  position 
on  the  Mexican  Central  Ry.,  but  in 
May,  1884,  he  returned  to  his  former 
position  on  the  Burlington,  where  he 
remained  until  June,  1885. 

On  Jan.  1,  1886,  he  entered  the 
employ  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  and  in  27  years’  service 
he  was  successively  division  engineer 
on  construction,  division  engineer  in 
the  operating  department  and  on  main’ 
tenance,  resident  engineer,  principal 
assistant  engineer,  assistant  chief  engi¬ 
neer,  chief  engineer  of  the  A.,  T.  & 
S.  F.  Ry.  proper,  and  finally  chief  en¬ 
gineer  of  the  A.,  T.  &  S.  F.  Ry.  Sp- 
tcm.  On  Apr.  1,  1913,  he  became  chief 
engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.,  and  he  still  holds  that 
position.  He  is  a  member  of  the 
American  Society  of  Civil  Engineers, 
and  is  now  on  the  nominating  commit¬ 
tee  of  that  society. 


Funds  Asked  for  Report  on 
New  York  Port  Needs 

Port  Commission  Makes  Statement — 

Wants  States  of  New  York  and 
New  Jersey  To  Act  Soon 

Early  in  1917  the  States  of  New 
Jersey  and  New  York  separately 
authorized  the  formation  of  the  New 
York-New  Jersey  Port  and  Harbor  De¬ 
velopment  Commission,  consisting  of 
three  representatives  from  each  state. 
Its  duty  should  be  the  recommendation 
of  a  policy  to  be  pursued  by  the  two 
states  and  the  United  States,  to  the 
end  that  the  entire  port  of  New  York 
“shall  be  efficiently  and  constructively 
organized  and  furnished  with  modern 
methods  of  piers,  road  and  water  and 
freight  facilities,  and  be  adequately 
protected  in  the  event  of  war.”  Be¬ 
fore  making  such  a  report  the  directors 
of  the  two  commissions  acting  jointly 
v/ere  to  make  a  thorough  study  of 
port  conditions,  employing  therefor 
such  engineering,  legal  and  other  pro¬ 
fessional  assistants  as  might  be  re¬ 
quired  for  the  effective  working  out 
of  a  comprehensive  adequate  interstate 
and  Federal  port  policy  and  plan. 

Under  these  acts  the  commission 
organized  in  the  summer  of  1917  and 
appointed  as  chief  consulting  engineer 
Maj.-Gen.  G.  W.  Goethals  and  as 
consulting  engineer  B.  F.  Cresson,  Jr. 
With  the  small  appropriation  granted, 
the  joint  commission  has  been  work¬ 
ing  on  its  problems  since  late  last 
summer.  It  has  started  to  look  into 
the  West  Side  terminal  problem,  helped 
to  organize  the  War  Board  for  the 
Port  of  New  York,  cooperated  with  the 
Federal  Government  regarding  the 
operation  of  the  port,  made  prelimi¬ 
nary  studies  on  the  vehicular  tunnel 
under  the  Hudson  River,  and  investi¬ 
gated  the  question  of  the  proposed 
union  terminal  in  New  Jersey  with 
motor-truck  delivery  to  Manhattan. 
It  has  just  issued  its  preliminary  re¬ 
port,  outlining  the  future  work  of  the 
commission. 

The  most  important  proposed  work 
is  a  comprehensive  report  upon  the 
port  problems.  Such  a  report  the 


Mr.  Morse  believes  in  the  engineer 
taking  part  in  civic  affairs,  and  as  a 
member  of  the  engineers’  sub-division 
of  the  Chicago  Association  of  Com¬ 
merce  he  has  been  active  recently  in 
initiating  a  campaign  against  water 
waste.  The  Chicag^o  Engineers’  Club 
has  made  him  president  this  year.  In 
that  organization  he  has  fostered  the 
idea  of  an  engineers’  building,  to  house 
all  the  technical  societies  of  the  city. 
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commission  considers  most  necessary 
and  most  urgent.  While  available 
studies  are  numerous,  it  is  the  com¬ 
mission’s  contention  that  they  are  not 
sufficiently  rounded  out  or  up  to  date 
to  make  more  than  bases  upon  which 
a  new  report  should  be  made.  It  is 
purposed  in  such  a  new  report  to  study 
the  present  comprehensive  systems  of 
improved  facilities  for  a  general 
handling  of  freight  within  the  metro¬ 
politan  port  district.  Among  others  are 
the  following  important  projects:  (a) 
a  complete  all-rail  belt  line  system;  (b) 
motor  truck  delivery;  (c)  an  enlarged 
system  of  car-float  and  lighterage  de¬ 
livery  by  water.  It  is  also  purposed  to 
survey  and  classify  the  amount  and 
movement  of  freight  through  the  port 
and  the  cost  of  port  operation,  and  to 
work  out  a  sound  and  profitable  legal 
plan  for  combining  the  present  dis¬ 
tributive  Federal,  state  and  local 
powers  of  administration  and  con¬ 
struction. 

In  view  of  the  large  scope  of  the 
work  and  the  importance  of  obtaining 
early  results,  the  commission  recom¬ 
mends  that  this  study  be  undertaken 
at  once,  with  the  object  of  completing 
the  report  within  two  years.  It 
states  that  obviously  it  will  require  a 
staff  of  engineers,  draftsmen,  inspect¬ 
ors  and  statisticians — in  short,  a  large 
technical  organization.  In  estimating 
the  cost  of  such  a  report  the  commis¬ 
sion  has  had  the  advice  of  a  consult¬ 
ing  engineer  and  has  given  very  care¬ 
ful  thought  thereto.  Each  section  of 
the  commission  definitely  recommends, 
therefore,  to  its  legislature  that  the 
sum  of  $400,000  be  appropriated  so 
that  the  comprehensive  reports  may  be 
started  immediately. 

William  R.  Willcox  of  New  York  is 
chairman  of  the  commission  and  J. 
Spencer  Smith  of  New  Jersey  is  vice- 
president.  _ 

Bridge-Raising  Order  Suspended 

The  War  Department  has  suspended 
its  order  of  a  year  ago  requiring  the 
Allegheny  River  bridges  at  Pittsburgh 
to  be  raised  and  rearranged  with  re¬ 
spect  to  pier  spacing.  The  reason 
given  for  the  suspension  is  the  inad¬ 
visability  of  allowing  the  issuance  of 
securities  and  the  ordering  of  materials 
in  competition  with  more  urgent  re¬ 
quirements.  Of  the  city  bridges,  those 
at  Sixteenth  and  Forty-third  Sts.  are 
affected,  as  they  were  the  first  on  the 
reconstruction  program  and  work  was 
soon  to  begin.  Raising  of  the  Pitts¬ 
burgh,  Fort  Wayne  &  Chicago  R.R. 
bridge  has  already  been  completed. 

Bill  to  Relieve  Contractors 

The  bill  enabling  state,  county  and 
municipal  authorities  in  New  York  to 
cancel  construction  contracts  where  the 
contractors  have  been  placed  :n  difficult 
circumstances  as  a  result  of  the  entry 
of  this  country  into  the  European  war, 
noted  on  p.  631  of  Engineering  News- 
Record  last  week,  was  introduced  in  the 
legislature  of  this  state  Mar.  14  and  is 
now  in  committee. 


Two  More  Suits  Decided 
Against  Luten  Patents 

Concrete  Bridge  Cases  Defended  by 
state  of  Kansas  Dismissed  for 
Want  of  Equity 

In  the  District  Court  of  the  United 
States  for  the  District  of  Kansas,  First 
Division,  Judge  John  C.  Pollock  on  Feb. 
27  dismissed  for  want  of  equity  two 
suits  brought  by  Daniel  B.  Luten 
against  certain  contractors  for  viola¬ 
tion  of  some  of  the  claims  in  two  of 
the  Luten  patents  on  concrete  bridges. 
The  responsibility  of  defending  these 
suits  was  assumed  by  the  attorney- 
general  of  the  State  of  Kansas  under 
an  act  of  the  legislature  of  Mar.  10, 
1917.  The  two  patents  were  Nos.  818- 
386  and  853203;  two  claims  were  in¬ 
volved  in  each  patent. 

The  first  of  these  two  was  discussed 
at  some  length  by  Judge  Pollock,  the 
last  part  of  his  decision  being  as  fol¬ 
lows: 

“Now,  is  the  question  presented  as  to 
the  best  method  or  manner  of  placing 
steel  bars  or  rods  in  reinforcing  a  con¬ 
crete  arch  to  give  it  strength  to  support 
weight  one  capable  of  being  definitely 
and  certainly  solved  by  the  application 
thereto  of  well-known  scientific  princi¬ 
ples,  or  must  such  question  be  worked 
out  from  experimental  tests  involving 
many  changes  in  manner  and  form  of 
employment  until  a  happy  (the  best) 
form  is  chanced  upon  or  discovered  by 
the  creative  power  of  the  mind  as  con¬ 
tradistinguished  from  its  ability  to  un¬ 
derstand  well-known  and  settled  scien¬ 
tific  principles? 

“From  a  study  of  the  authorities  I  am 
of  the  opinion  all  the  claims  of  the  pat¬ 
ent  involved  in  this  case  disclose  is  a 
mere  change  of  place  of  old  elements  in 
combination,  producing  perhaps  a  bet¬ 
ter  but  in  no  sense  a  new  result.  Fur¬ 
ther,  that  any  mechanic  of  ordinary 
skill  in  the  doing  of  the  work  would 
have  developed  the  method  employed 
from  out  of  his  understanding  of  such 
matters  and  in  dealing  with  them.  If 
this  be  true,  as  is  seen  from  the  au¬ 
thorities  above  cited,  the  claims  to  the 
patent  in  dispute  are  invalid  and  confer 
no  monopoly  of  right  in  use  upon  the 
plaintiff.  The  motion  to  dismiss  is  sus¬ 
tained.” 

The  second  patent  was  dismissed  “for 
the  reasons  expressed  in  the  memoranda 
of  opinion  filed”  in  the  preceding  case. 


Denver  Union  Water  Co.  Wins 

The  ordinance  passed  in  1914  by  the 
city  council  of  Denver,  Colo.,  attempt¬ 
ing  to  reduce  by  20%  the  water  rates 
charged  by  the  Denver  Union  Water 
Co.,  was  held  invalid  in  a  decision  by 
the  U.  S.  Supreme  Court  handed  down 
on  March  4.  Justices  Holmes,  Bran- 
deis  and  Clarke  dissented,  contending 
that  the  suit  should  be  dismissed.  The 
decision  sustains  the  valuation  of  $13,- 
415,899  fixed  by  a  lower  court  on  the 
findings  of  a  master  after  extensive 
hearings.  Under  an  agreement  reached 
last  year,  the  city  has  the  option  of 


buying  the  property  of  the  company 
at  the  price  established  by  the  decision 
just  rendered  plus  extensions  and  less 
depreciation,  the  option  to  be  exer¬ 
cised  within  a  year  from  the  date  of 
the  decision.  It  is  expected  that  an 
election  to  vote  on  the  purchase  will 
be  held  within  a  few  months.  During 
the  proceedings  in  the  lower  court  the 
company  maintained  that  the  rates 
named  in  the  ordinance  would  yield 
only  2.88%  on  its  investment.  The 
special  master  figured  the  return  at 
3.64.  The  Supreme  Court  states  that 
even  if  the  disputed  item  of  $1,998,117 
for  water  rights  (which  it  apparently 
did  not  pass  on)  be  omitted  the  return 
would  be  only  4.28%,  compared  with 
6%  on  secured  real  estate  in  Denver 
and  also  the  6%  allowed  by  it  in  the 
Consolidated  Gas  Co.  case,  New  York 
City.  Such  a  low  rate,  the  court 
holds,  would  violate  the  fourteenth 
amendment  to  the  Constitution.  The 
decision  releases  a  large  sum  from 
impounded  rates,  said  to  be  on  $1,000,- 
000,  held  for  possible  return  to  the  con¬ 
sumers.  There  has  been  much  litiga 
tion  between  the  city  and  the  company 
since  the  formation  of  the  company  in 
1894.  Preceding  that  date,  there  was 
a  water-rate  war  between  two  compet¬ 
ing  companies,  which  finally  consoli¬ 
dated.  _ 

Contracts  Awarded  for  Columbus 
Channel  Improvement 

Contracts  for  the  Scioto  River  chan¬ 
nel  improvement  at  Columbus,  Ohio, 
have  been  awarded  by  the  city  on  bids 
received  Feb.  26,  the  second  bidding. 
The  larger  part  of  the  work  was  let 
to  the  W.  E.  Callahan  Construction  Co., 
Omaha,  Neb.;  the  remainder  went  to 
D.  W.  McGrath,  Columbus,  Ohio,  the 
total  of  the  two  contracts  being  $1,- 
992,845.  The  Callahan  concern  was  the 
successful  bidder  also  in  the  first  bid¬ 
ding,  in  December,  but  at  that  time 
could  not  perfect  its  contract  by  fur¬ 
nishing  the  required  construction  bond. 
Following  the  second  award,  however, 
the  contracts  with  both  concerns  were 
executed  and  the  necessary  bonds  filed; 
equipment  is  already  on  the  way  to 
Columbus  to  start  the  channel  excava¬ 
tion.  R.  H.  Simpson,  engineer  in  charge 
of  the  channel  improvement  for  the 
city,  states  that  work  will  probably 
start  by  May  1. 


To  Appraise  Water-Works 

On  the  initiative  of  the  city  Oi 
Portsmouth,  Va.,  steps  have  been 
taken  for  the  appraisal  of  the  water¬ 
works  of  the  Portsmouth,  Berkley  & 
Suffolk  Water  Co.  The  company  has 
selected  Leonard  Metcalf,  consulting 
engineer,  Boston,  Mass.,  as  its  ap¬ 
praiser.  The  city  has  chosen  Charles 
F.  Harper,  Port  Norfolk,  Va.  Mr. 
Harper  is  not  an  engineer.  It  is  un¬ 
derstood  that  the  two  appraisers  will 
decide  whether  to  choose  a  third  ap¬ 
praiser  at  once  or  to  attempt  to  reach 
an  agreement  themselves.  L.  C.  Brin¬ 
son  is  city  clerk  and  auditor  of  Ports¬ 
mouth. 
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Progressive  {Growth  in  Demand 
for  Electric  Power 


O.  C.  Merrill  Telis  House  Committee  in 

Hearing:  on  Water-Power  Bill — 
Revenue  Measure  Favored 

That  a  projfressive  increase  in  elec¬ 
tric  power  consumption  is  taking  place 
was  brought  out  at  a  hearing  on  the 
so-called  administration  waterpower 
bill,  now  in  progress  before  the  joint 
waterpower  committee  of  the  House 
of  Representatives  at  Washington,  by 
0.  C.  Merrill,  chief  engineer  of  the 
Forestry  Service,  one  of  the  authors 
of  the  bill,  who  was  selected  to  make 
the  statement  for  the  Government  in 
behalf  of  the  Secretaries  of  War,  the 
Interior  and  Agriculture,  who  are 
named  in  the  bill  as  a  commission  to 
carry  out  its  provisions.  It  was  also 
brought  out  that  Representative  Sims, 
chairman  of  the  committee,  believes  the 
bill  should  be  made  a  revenue-produc¬ 
ing  measure. 

Mr.  Merrill  presented  several  amend¬ 
ments  to  the  bill  proposed  by  the  Gov¬ 
ernment  The  committee  agreed  to 
listen  to  addresses  and  discussions  by 
a  number  of  engineers  and  others  in¬ 
terested  in  the  waterpower  industry. 
Mr.  Merrill  told  the  committee  that  the 
industrial  expansion  caused  by  the  war 
has  materially  changed  the  pre-war 
status  of  the  electric  power  industry. 
“The  demand  for  power,”  Mr.  Merrill 
said,  “has  increased  notwithstanding 
increased  costs  of  construction  and 
opeiation.  Increased  operating  costs 
have  reduced  the  ratio  of  income  to 
revenue,  and  this  reduction  combined 
with  the  decrease  in  the  supply  of 
available  capital  has  produced  a  situa¬ 
tion  with  respect  to  public  utilities  that 
merits  the  early  attention  of  Congress.” 
Mr.  Merrill  submitted  tables  showing 
fluctuations  in  the  wholesale  prices  of 
10  building  materials  and  the  advanced 
price  level  reached  at  the  end  of  1917. 
These  advances,  he  showed,  ranged 
from  45  per  cent,  for  bricks  to  147  per 
cent,  for  Douglas  fir.  Similar  advances 
have  taken  place,  Mr.  Merrill  said,  in 
power  plant  equipment  and  hydraulic 
machinery.  He  also  went  into  the  in¬ 
creased  costs  of  labor,  coal  and  fuel  oil. 
At  the  same  time,  Mr.  Merrill  said, 
“The  demand  for  power  has  increased 
not  at  a  uniform,  but  at  an  accelerat¬ 
ing  rate  until  during  the  past  two 
years  the  annual  increment  in  power 
generated  by  commercial  central  sta¬ 
tions  alone  has  been  from  three  to  four 
billion  kilowatt  hours,  requiring  an 
annual  increase  in  installation  of  from 
one  and  one-half  to  two  million  horse¬ 
power.”  Mr.  Merrill  added:  “The  de¬ 
mand  for  power  will  continue  to  in¬ 
crease  while  war  continues  in  order 
to  supply  power  to  our  constantly  ex¬ 
panding  war  industries,  and  when  the 
war  is  over  to  provide  for  the  exten¬ 
sion  of  public  utilities  and  of  the 
electro-chemical  industries,  for  'the 
electrification  of  railroads  and  for  the 
multitude  of  uses  that  will  accompany 
the  period  of  reconstruction.” 

The  proposal  for  amendment  to  the 


bill  made  by  the  Government  and  out¬ 
lined  by  Mr.  Merrill  on  behalf  of  the 
Cabinet  officers  provides  for  prelimi¬ 
nary  permits  for  projects  or  parts  of 
projects;  specifies  that  the  commission 
in  considering  applications  shall  select 
applicants  “best  qualified  through  own¬ 
ership  of  necessary  property”;  makes 
it  clear  in  the  portion  of  the  bill  which 
deals  with  valuation  of  property  for 
rate  fixing  that  it  is  the  net  invest¬ 
ment  therein  which  is  under  consider¬ 
ation;  and  adds  a  paragraph  to  the 
bill  as  follows: 

“In  issuing  licenses  for  a  part  only 
of  a  complete  project  or  for  complete 
projects  of  not  more  than  50  horsepower 
capacity  the  commission  may  in  its  dis¬ 
cretion  waive  such  conditions  previous 
and  requirements  of  this  act  as  it  may 
deem  equitable  in  their  customs.” 

It  developed  during  the  hearing  that 
Representative  Sims,  chairman  of  the 
committee,  has  apparently  made  up  his 


mind  that  the  bill  should  be  a  revenue- 
producing  measure.  He  stated  that  the 
people  of  the  country  are  now  heavily 
laden  by  the  war,  and  opportunity 
ought  to  be  taken  for  all  possible  reve¬ 
nue  measures.  (Coincidentally  it  de¬ 
veloped  in  Washington  during  the  week 
that  there  is  now  a  movement  on  foot 
among  members  of  the  Senate  to  com¬ 
bine  some  features  of  the  Shields  bill 
passed  by  the  Senate  some  time  ago 
with  features  of  the  Administration 
bill  now  under  consideration  in  the 
House  committee. 


Commissions  for  Chemical  and 
Mechanical  Engineers 

The  engineering  bureau  of  the  office 
of  the  Chief  of  Ordnance  of  the  War 
Department  desires  to  obtain  a  num¬ 
ber  of  technical  graduates  who,  if 
accepted,  are  to  receive  commissions 
in  the  United  States  Army.  Highly 
skilled  chemical  and  mechanical  engi¬ 
neers  capable  of  engaging  in  research 
work,  in  the  preparation  of  chemical 
compounds,  and  in  the  dcsigming  of 
intricate  mechanical  devices,  are  needed. 
These  men  must  be  graduates  at  least 
25  years  of  age,  must  have  an  earn¬ 
ing  capacity  of  at  least  $1700  a  year 
and  must  be  in  some  other  classifica¬ 
tion  than  lA  under  the  selective  serv¬ 
ice  law.  A  board  of  army  officers 
will  probably  soon  visit  Chicago  for 
the  purpose  of  getting  in  touch  with 
prospective  candidates  for  these  com¬ 
missions.  For  preliminary  interviews 
in  Chicago  apply  to  the  Military  Train¬ 
ing  Camps  Association. 


Cantonment  Division  Is  Now  the 
Construction  Division 
The  War  Department  announced  on 
Mar.  16  that  the  Cantonment  Division 
of  the  Quartermaster’s  Department 
would  hereafter  be  known  as  the  Con¬ 
struction  Division  and  would  report  to 
the  Chief  of  Staff  in  the  Army  instead 
of  to  the  Assistant  Secretary  of  War, 
as  it  has  been  doing  for  the  past  month, 
or  to  the  Quartermaster  General  as  it 
did  in  the  previous  months  of  the  war. 
This  is  in  accord  with  the  report  from 
Washington  on  the  reorganization  of  the 
Cantonment  Division  in  Engineering 
News-Record,  March  7,  1918,  p.  482. 
The  further  effects  of  the  change  on 
the  work  of  the  division  are  not  yet 
known. 


Two  Added  to  Waterways 
Committee 


The  membership  of  the  United  States 
Railroad  Administration’s  Comn'.ittee 
on  Inland  Waterways  was  increased 
from  three  to  five  on  Mar.  13  by  the 
appointment  of  Calvin  Tomkins,  at  one 
time  dock  commissioner  of  the  City  of 
New  York,  and  M.  J.  Sanders  of  New 
Orleans,  the  manager  of  the  Leyland 
Steamship  Line.  This  committee  was 
appointed  by  Director  McAdoo  to  make 
a  rapid  survey  of  the  inland  waterways 
situation  with  a  view  to  recommending 
changes  or  improvements  necessary  to 
bring  the  waterway  transportation  into 


U.  S.  Public  Health  Service 
Wants  Mosquito-Control 
Engineers 
Official  Statement 

Owing  to  the  early  spring,  the 
control  of  malaria  is  a  pressing 
subject  in  the  numerous  areas  in 
the  districts  where  military  and 
naval  cantonments  are  situated. 
The  sanitation  of  the  areas  sur¬ 
rounding  these  cantonments  is 
being  accomplished  by  the  U.  S. 
Public  Health  Service  in  cooper¬ 
ation  with  state  and  local  health 
authorities. 

The  Public  Health  Service 
needs  engineers  to  aid  in  the  su¬ 
pervision  of  the  necessary  ditch¬ 
ing,  draining,  and  filling  oper¬ 
ations  required  by  malaria  con¬ 
trol  measures.  The  adequate 
control  of  malaria  is  essential  to 
the  maintenance  of  the  health  of 
troops  in  certain  sections  of  the 
South  and  to  the  health  of  the 
civil  population  residing  in  dis¬ 
tricts  adjacent  to  military  can¬ 
tonments.  Helping  to  control 
the  malaria  situation  is  therefore 
an  important  piece  of  war  work. 

The  Surgeon  General  of  the 
Public  Health  Service  is  par¬ 
ticularly  desirous  of  securing 
without  delay  the  services  of  en¬ 
gineers  who  have  had  experience 
in  ditching  and  draining  oper¬ 
ations  to  assist  in  measures  for 
the  prevention  of  malaria  in  the 
districts  referred  to.  This  should 
give  an  opportunity  to  any  engi¬ 
neers,  including  those  who  may 
have  been  refused  military  serv¬ 
ice  because  of  slight  physical  de¬ 
fects,  to  aid  materially  in  win¬ 
ning  the  war.  All  engineers, 
therefore,  who  would  like  to  help 
the  country  by  doing  such  work 
should  communicate  at  once  with 
the  Surgeon  General  of  the  U.  S. 
Public  Health  Service,  Washing¬ 
ton,  D.  C. 
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on  duty  since  that  time  at  Washing¬ 
ton,  D.  C.  While  at  Detroit  he  had 
charge  of  the  Niagara  Falls  power  in¬ 
vestigation,  and  while  at  Rock  Island 
the  Keokuk  power  dam  was  begun  and 
completed.  While  he  was  at  Mobile 
the  last  three  locks  and  dams  of  the 
Warrior- Tombigbee  navigation  were 
completed  and  the  system  was  opened 
to  traffic. 


accord  with  the  railways.  The  chair¬ 
man  is  Maj.-Gen.  W.  M.  Black,  chief 
of  engineers,  U.  S.  A.,  and  the  members 
are,  in  addition  to  the  two  new  ones 
just  appointed,  Walter  S.  Dickey  of 
Kansas  City  and  E.  A.  Tomlinson  of 
Duluth,  Minn.,  with  Brig.  Gen.  C.  Kel¬ 
ler  as  secretary. 


Keller  Advanced  to  Rank 
of  Brigadier  General 
in  National  Army 


Government  Research  Informa* 
tion  Committee  Formed 

The  Council  of  National  Defense  has 
announced  that  by  joint  action  the  Sec¬ 
retary  of  War  and  the  Secretary  of  the 
Navy,  with  the  approval  of  the  Coun¬ 
cil,  have  authorized  and  approved  the 
organization,  through  the  National  Re¬ 
search  Council,  of  a  research  informa¬ 
tion  committee  in  Washington,  with 
branch  committees  in  Paris  and  Lon¬ 
don.  These  committees  are  intended 
to  work  in  close  cooperation  with  the 
officers  of  the  military  and  naval  in¬ 
telligence  services,  and  their  functions 
shall  be  the  securing,  classifying  and 
determining  of  scientific,  technical  and 
industrial  research  information  espec¬ 
ially  relating  to  war  problems  and  the 
interchange  of  such  information  be¬ 
tween  the  Allies  in  Europe  and  the 
United  States. 

The  Washington  committee  consists 
of  a  civilian  member,  representing  the 
National  Research  Council,  with  Dr. 
S.  W.  Stratton  as  chairman,  the  chief 
of  the  Military  Intelligence  Section, 
and  the  director  of  naval  intelligence. 
In  London  the  main  representative  is 
Dr.  H.  A.  Bustcad,  and  in  Paris  Dr. 
W.  F.  Durand.  The  headquarters  of 
the  committee  are  in  the  offices  of  the 
National  Research  Council,  1023  16th 
St.,  Washington,  D.  C.,  and  the  offices 
of  the  branch  committees  are  situated 
at  the  American  embassies  in  London 
and  Paris. 


Replacement  Regiment  Offers 
Chance  for  Foreign  Engi- 

^  The  First  Replacement  Regiment  of 

Engineers,  organized  at  Washington 
Barracks  Dec.  14  last  for  recruiting 
and  training  men  to  keep  up  the 
strength  of  organizations  which  have 
been  sent  abroad,  has,  according  to  its 
officers,  not  been  able  to  secure  the  type 
of  men  needed,  although  the  regiment 
is  a  necessity  for  maintaining  the  effi- 
ciency  of  the  United  States  engineer 
"  ^  1.  personnel. 

L  regiment  is  expected  to  furnish 

enlisted  men  and  non-commissioned 
officers  for  the  following  organizations: 
BRIG.  OEIN.  c.  KFj.T.KR  Camouflage  regiment;  crane  oporat- 

__________________________  ing  and  maintenance  regiment;  depot 

^  1  1  Tr  11  o  .»  1:1  •  detachments;  electrical  and  mechanical 

Col.  Charles  Keller,  Corps  of  Engi-  ,  forestry  battalions;  gas  and 

neers,  U.  S.  A.,  has  been  made  a  briga*  construction  bat- 

d^.er  genera  m  the  National  Army.  miniiig  regiments;  quarry  regi- 

General  Keller  has  ^en  stationed  for  „ents;  searchlight  regiments;  ^ply 
some  years  past  in  Washington,  in  the  .  ’  battalions-  survevine  re^- 

Chief  of  Engineers’  office,  and  has  been 

particularly  identified  with  matters  ^nder  army  regulations  it  is  stated 
pertaining  to  power  legislation,  power  regiment  to 

control  and  with  the  promotion  of  in-  ^  sufficient  number  of  men  from 

land  waterway  navigation.  He  was  ^ 

secretary  of  the  subcommittee  on  inland  attached  to  each  division 

waterways  of  the  Council  of  National  J  ^ 

Defense,  and  is  now  the  secretary  of  volunteers  to 

the  Committee  on  Inland  Waterways  ^  ^^^^ard  of  enlisted 

teaUon  Adminis-  p^^n^el  in  the  engineer  troops  of  this 

„  ^  "Te7Uo  are  not  in  the  draft,  whose 

Munitions  Production  Now  in  Ten  West  Point  m  1890  the  second  in  his  experience  is  along  the  lines  indicated 
Zones  class,  and  served  in  the  Corps  of  En^-  ^pp,*  Commanding 

The  decentralization  of  the  produc-  T  j”  tii*  Officer,  First  Replacement  Regiment  of 

tion  of  munitions  under  the  Chief  of  ;*  „  ..  ®  A  Engineers,  Room  107  Headquarters 

Ordnance  of  the  U.  S.  Army  became  f Portsmouth,  N.  H.,  ^  Washington  Barracks, 

operative  on  Mar.  10,  by  order  of  Gen-  ssignmen  en  were,  g  ^  application  blanks.  If,  when 

eral  Wheeler,  acting  Chief  of  Ord-  p?!- ‘he  man  returns  the  blank,  filled  out, 

nance.  The  reorganization  at  present  ’  d  i  jp-  to  the  commanding  officer,  it  shows  that 

applies  only  to  the  production  division  Pop-  -Q-p  /.iioi-iro  #  *11  **  eligible  for  enlistment,  the  near- 

of  the  Ordnance  Department  but  it  is  ^^vey  a^d  11th  District,  be  instructed 

expected  to  extend  over  the  other  loin  loi^  Toian,!  tii  to  accept  him  for  service  with  this  regi- 

branches.  Hereafter  there  will  be  ten  ,0,0  ’m  k-i  a-  »„a  irent.  Transportation  and  meals  will 

zones  in  the  United  States,  with  dis-  1913-1916,  Mobile  district,  and  ^  furnished  by  the  recruiting  officer 

trict  headquarters  in  New  York  City,  . . . .  —  and  the  man  ordered  to  report  at  the 

Philadelphia,  Pittsburgh,  Cleveland,  and  possibly  will  have  field  forces  in  post  for  duty. 

Rochester,  Boston,  New  Haven,  Detroit,  the  same  district  headquarters.  Attention  is  called  by  officers  of  the 

Cincinnati  and  Chicago.  In  each  of  Among  the  men  selected  for  the  dis-  regiment  to  the  fact  that  if  this  pro* 

these  cities  a  business  man  has  been  trict  chiefs  are  Ralph  M.  Dravo,  of  cedure  is  not  followed  the  applicant 

selected  to  be  district  chief  of  the  pro-  Dravo  Bros.,  contractors,  Pittsburgh;  who  attempts  to  enlist  may  in  many 

duction  division  of  the  Ordnance  De-  Samuel  Scovil,  of  the  Cleveland  Illu-  cases  be  assigned  to  some  other  organ!- 
partment.  Each  division  headquarters  minating  Co.,  Cleveland;  Waldo  C.  zation  and  find  it  difficult  if  not  impos* 
will  have  charge  of  the  munitions  man-  Bryant,  president  of  the  Bryant  Elec-  sible  to  effect  a  transfer, 
ufacture  and  production  in  its  district  trie  Co.,  Bridgeport  and  New  Haven,  The  same  applies  to  men  of  advanced 
and  will  take  care  of  conditions  there.  Conn.;  E.  A.  Russell,  vice-president  classification  in  the  draft,  who  may  vol- 

reporting  to  Washington.  The  finance  of  the  Otis  Elevator  Co.,  Chicago;  unteer  for  service  with  the  engineer 

division,  the  inspection  division  and  Samuel  G.  Allen,  chairman  of  the  Lima  troops  exactly  in  the  manner  outlined 
the  procurement  division,  other  Locomotive  Works,  New  York,  and  above  at  any  time  prior  to  receiving  or- 
branches  of  the  Ordance  Department,  John  C.  Jones  of  the  Harrison  Safety  ders  to  report  at  one  of  the  canton- 
will  cooperate  with  the  district  offices  Boiler  Works,  Philadelphia.  ments. 


\ 


% 


/ 


Kansas  City  Improvements  May  Constitution,  which  prohibits  a  city  by  Commission  Recommends  High- 
Be  Delayed  citizens  or  otherwise  from  way  Tunnel  Across  Hudson 

.  .  raising  money  for  or  loaning  its  credit  ^ _ _  ..  -  i  •  i  ^  , 

In  spite  of  active  bidding  on  the  to  or  in  aid  of  any  company,  corpora-  Construction  of  a  vel  ick  tunnel  un- 
Twenty-third  St.  Trafficway,  Kansas  association  ”  “f  Hudson  River  between  Non 

City,  Mo.,  the  contract  may  not  be  let  ^he  part  of  the  State  Constitution  in 

in  the  immediate  future,  according  to  question  is  a  portion  of  the  revision  j"  ^  report  just  made  to  the  New  \  ork 

reports  from  well-informed  sources,  adopted  in  September  1912.  legislature  by  a  state  bridge  and  tun 

The  fact  that  part  of  the  cost  is  to  be  /^e  remainder  of ’the  decision  up-  ^™>»sion.  of  which  Gen.  Georg, 
paid  by  the  railways  creates  difficulties  ^olds  the  ordinance  in  so  far  as  it  Dyer  is  chairman.  Gen.  George 
under  the  present  governmental  rail-  provides  for  regulating  the  operation  Coethals  was  consulting  engineer  to  the 
way  control.  It  will  be  necessary  for  ^^e  joint  system  by  an  adminis-  The  recommendation 

the  companies  to  refer  the  question  of  trative  board  of  rapid  transit  com-  *  ^  one  made  to  the  New  Jer 

paying  their  share  of  the  cost  to  the  missioners.  The  court  says  that  the  ^  special  commis- 

director  general.  ordinance  in  establishing  such  a  board  xj*  t  ^  i 

The  same  condition  is  likely  to  de-  not  thereby  delegate  legislative  ^ 

lay  construction  of  the  grade-crossing  po^er  in  violation  of  the  constitution.  coinmission  to  proceed  with  the 

improvements  at  the  Fifteenth  St.  and  construction  of  the  tunnel  as  soon  as 

Indiana  Ave.  crossings  of  the  Kansas  joint  action  by  New  York  is  assured. 

City  Terminal  belt  line.  A  recent  court  Yonkers  Pluns  Wstsrfront  T^^  proposed  tunnel  extends  from 

decision  disposing  of  legal  objections  CanaKSt.  at  Varick  St.,  New  Ttork  City 

urged  by  the  railway  was  expected  to  to  12th  St.  at  Provost  St.,  Jersey  City, 

clear  the  way  for  immediate  construe-  The  City  of  Yonkers,  N.  Y.,  a  port  a  distance  of  about  10,000  ft.  The  ap- 
tion,  but  it  now  appears  that  nothing  lying  north  of  the  City  of  New  York  proach  grades  are  3%%  on  both  sides, 

will  be  done  until  the  Federal  railway  on  the  Hudson  River,  continues  to  pre-  and  the  maximum  depth  of  tunnel  bot- 

administration  approves.  Pare  for  an  enlargement  of  its  water-  tom  below  low-water  is  about  92  ft. 

_  front  facilities.  On  Mar.  12  the  The  recommended  section  is  a  single. 

Board  of  Aldermen  approved  a  legis-  circular  tunnel,  36  ft.  in  diameter  in- 

StudyinR  LiRht,  Heat  and  Power  lative  bill  proposed  by  the  mayor  for  side  and  42  ft.  outside,  the  wall  being 

Plant  for  St.  Paul  the  appointment  of  a  commission  of  five  made  of  segmental  concrete  blocks  3  ft. 

The  city  council  of  St  Paul  Minn  ^  prepare  preliminary  plans  for  thick.  The  tunnel  is  to  have  two  traf- 

has  directed  the  bureau  of  engineers  Yonkers  water-  fie  levels,  each  accommodating  three 

of  the  department  of  public  works  to  The  bill  gives  to  the  mayor  the  lines  of  vehicles.  A  proposal  for  the 

make  an  investigation  and  report  on  to  appoint  the  commission,  the  construction  of  the  tunnel  has  been  se- 

the  feasibility  and  desirability  of  es-  "’embers  of  which  shall  serve  wi^out  cured  from  a  well-known  contractor,  at 

tablishing  a  municipal  light,  heat  and  compensation.  The  commission  is  to  000,000. 

power  plant,  utilizing  fully  or  in  part  P’’epare  plans  for  marine  terminal  Trench  Method  Not  Practicable 
the  power  which  can  be  developed  at  it!  General  Goethals  reports  that  the 

the  government  high  dam.  The  council  mnvor  nnH  rnmmon  cnnnni]  Alnno-  trench  method  of  constructing  the  tun- 

has  in  view  the  taking  over  of  all  com-  of  Z  "cl.  by  dredging  a  trench  in  the  river 

niercial  and  public  lighting  as  a  means  work  It  U  to  aorvo  until  1995*  nnH  bottom  and  placing  in  it  sections  of 
of  reducing  electric  light  rutee.  ‘“u  “"“eS^g  X"''  r"*  “ 

-  110,000  each  year  for  operating  ex-  practicable  be- 

Cineinnati  ^pid  Transit  Delayed  penses.  "e  Hud-^R-r  s’R ’s^too  .ft 

by  Court  Decision  -  ing  such  a  trench.  For  this  reason  the 

The  ordinance  passed  by  the  city  of  For  Greater  Protection  of  shield  method  of  tunneling  is  recom- 

Cincinnati  making  an  agreement  with  Nashville  Water-Supply  mended  and  the  circular  tunnel  section 

the  Cincinnati  Traction  Co.  for  the  ..nj-j,  a..  a.a.i.  adopted. 

operation  of  existing  street  car  lines  "  carefully  devised  plan  to  treat  the  capacity  of  the  tunnel  is  esti- 

and  the  proposed  rapid  transit  system  wastes  and  sewage  from  g^gut  ioo,000  vehicles  daily, 

was  on  Mar.  5  declared  illegal  by  the  ernment  powder  plant  at  Hadleys  gj  fg^ry  traffic  over  the  five 

Ohio  Supreme  Court  in  so  far  as  it  Cumberland  River  alwve  nearest  the  tunnel  show  4800  ve- 

provided  for  paying  charges  on  secu-  Nashville  Tenn.,  and  the  substitution  going  in  each  direction  per  day. 

rities  of  the  company  (both  existing  automatic  liquid  cnlonne  plant  ^  traffic  of  4000  vehicles  in  each  direc- 

and  subsequently  issued)  before  pay-  for  hand-operated  hypochlorite  closing  through  the  proposed  tunnel  is 

ing  rental  on  city-ow'ned  lines.  This  of  the  water-supply  of  Nashville,  Tenn.,  counted  on  for  the  year  1922,  the  ex- 
clause,  which  is  in  substance  identical  ui-  «  pected  time  of  completion.  The  traffic 

with  the  provisions  of  other  recent  co-  Phelps  of  the  U.  S.  Public  Health  Serv-  jg  fu^her  estimated  to  increase  5% 
operative  traction  agreements,  notably  *®®'  .  .  .  "’ade  concerning  year.  With  a  toll  of  30c.  per 

that  of  Philadelphia,  is  declared  by  ^ssibilities  of  utilizing  the  acid  waste  vehicle,  stated  to  be  somewhat  under 
the  court  to  be  pledging  of  the  city’s  ‘"e  powder  plant  for  disinfecting  ^,,g  p^g^gnt  ferry  rate,  a  revenue  suffi- 

credit.  The  syllabus  of  the  decision  the  .wage  and  recovering  grease  from  cient  to  retire  a  bond  issue  of  $6,300,000 
says:  The  use  of  liquid  chlorine  for  water  20  years  is  computed.  This  figure 

“An  ordinance  of  a  city  providing  treatment  is  advised  as  a  matter  of  represents  one-half  the  cost  of  the  tun- 
for  the  grant  to  a  street  railway  com-  Kr®ater  safety  and  not  ^cause  the  pg|  g^j  j.gg]  estate.  Cooperation  by  the 
pany  of  the  right  to  operate  jointly  a  typhoid  statistics  of  Nashville  reflect  United  Spates  to  the  extent  of  half  the 
subway  or  street  railway  owned  by  the  impure  water-supply.  ggg^  jg  expected  by  the  commission, 

city,  with  a  system  of  street  railways  .  The  report  asserts  that  the  past 

already  owned  and  operated  by  the  *•  i  M  '1  G  *  n  I  aA  winter’s  coal  troubles  were  closely  re- 
company,  which  provides  that  the  gross  Airplane  Mail  oervice  Ueiayed  la  ted  to  the  inedaquacy  of  means  of 

proceeds  from  the  operation  of  such  The  start  of  the  airplane  mail  ser-  vehicle  transfer  across  the  Hudson: 

properties  shall  be  used  for  the  pay-  vice  between  New  York,  Philadelphia  “Twelve  months  ago  no  one  would  ser- 
nient  of  existing  and  hereafter  issu^  and  Washington  will  be  delayed  prob-  iously  have  urged  that  the  city  could 
securities  of  the  company,  is  a  pledg-  ably  as  late  as  May  15  because  landing  be  in  the  grip  of  a  coal  famine  involv¬ 
ing  of  the  cit>’’s  credit  for  the  private  fields  at  Philadelphia  and  New  York  ing  in  its  financial  features  alone  the 
debts  of  a  street  railw’ay  company,  in  have  not  been  found.  The  service  was  loss  of  many  times  the  total  cost  of 

violation  of  Sec.  6,  Article  8,  of  the  to  have  been  begun  Apr.  15.  construction  of  the  proposed  tunnel. 
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and  that  this  could  be  largely  due  to 
its  inability,  because  of  the  ice-choked 
river,  to  transport  thousands  of  tons 
of  coal  that  were  literally  within  sight 
of  its  inhabitants  and  yet  as  unattain¬ 
able  as  if  they  were  still  in  the  mines. 

“It  may  truly  be  said  that  without 
considering  the  death,  sickness  and 
physical  suffering  resulting  from  this 
condition  of  affairs,  but  merely  the 
financial  losses  as  stated  in  the  press, 
the  cost  of  the  tunnel  could  easily  have 
been  paid  out  of  any  one  of  a  dozen 
days’  losses  in  the  month  of  January, 
1918,  resulting  entirely  from  the  in¬ 
ability  to  move  coal  barges  about  the 
harbor  and  rivers.  This  loss  might 
have  been  substantially  avoided  if  mo¬ 
tor  vehicles  could  have  received  the  coal 
at  tidewater  in  New  Jersey  and  de¬ 
livered  it  through  the  traffic  tunnel 
direct  to  the  consumers  in  the  city.” 


Chicago  Drainage  Canal  and 
Canadian  Officials  Confer 

Following  the  adverse  reception  with 
which  the  army  engineers  recently  re¬ 
ceived  the  proposal  of  the  Sanitary 
District  of  Chicago  to  carry  out  their 
own  recommendations  to  build  sub¬ 
merged  weirs  in  the  St.  Clair  and 
Niagara  Rivers  to  offset  diversion  at 
Chicago,  District  and  Canadian  officials 
have  discussed  the  problem  at  Montreal. 
This  was  done  because  the  chief  ob¬ 
jection  raised  to  the  Chicago  proposal 
was  that  it  violated  a  treaty  with  Great 
Britain. 

All  other  interests  in  the  Great  Lakes 
seem  to  have  been  satisfied,  but  it  now 
appears  that  the  engineers  in  develop¬ 
ing  the  Montreal  harbor  and  a  35-ft. 
waterway  are  the  real  objectors. 

For  a  few  months  in  the  year  low 
water  prevails,  a  few  inches  of  which 
is  attributed  to  the  Chicago  diversions. 
In  the  conference  it  was  brought  out 
that  probably  the  construction  of  con¬ 
trolling  works,  including  a  weir  and 
bypass,  may  not  only  eliminate  some 
of  the  present  ice  jam  difficulties  but 
also  solve  satisfactorily  more  of  the 
Montreal  harbor  low  water  troubles 
than  was  at  first  anticipated. 

At  any  rate,  engineers  were  dis¬ 
patched  from  Chicago  Mar.  9  by  George 
M.  Wisner,  chief  engineer,  sanitary 
district,  to  obtain  hydraulic  data  and 
local  topography.  Mr.  Wisner  is  op¬ 
timistic  over  the  prospect  of  a  favor¬ 
able  solution. 


Warehouse  Company  in  St.  Paul 
to  Electrify  Trackage 

Electric  operation  is  to  be  substi¬ 
tuted  for  steam  on  the  tracks  of  the 
Central  Warehouse  Co.  in  St.  Paul. 
The  company  has  a  large  lumber  ter¬ 
minal  and  warehouses  served  by  21 
tracks  leading  from  the  Minnesota 
Transfer  Ry.  A  contract  has  been  let 
for  the  electrification,  and  one  of  the 
two  locomotives  ordered  has  been  de¬ 
livered.  It  is  believed  that  this  is  a 
forerunner  of  general  electrification  of 
the  Minnesota  Transfer. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICA.V  WATER-WORKS  AS¬ 
SOCIATION*;  47  State  St..  Troy. 
X.  Y.  ;  May  20-25,  St.  Paul.  Minn. 
AMERICAN  CO.VCRETE  INSTI¬ 
TUTE;  27  School  St.,  Boston;  Juno 

24- 26,  Atlantic  City,  N.  J. 
AMERICAN  SOCIETY  FOR  TEST¬ 
ING  MATERIALS ;  University  of 
Pennsylvania,  Philadelphia ;  June 

25- 28,  Atlantic  City.  N.  J. 
AMERICAN  SOCIETY  OF  MECHAN¬ 
ICAL  ENGINEERS;  29  West  39th 
St..  New  York  ;  Spring  meeting,  Jjine 
4-7,  Worcester,  Mas.!. 

AMERICAN  INSTITUTE  OF  CHEMI¬ 
CAL  ENGINEERS;  129  York  St., 
Brooklyn.  N.  Y. ;  June  19-22,  Ber¬ 
lin,  N.  H. 


The  paper  detailing  the  growth  and 
changes  in  the  pumping  plant  of  the 
water-works  of  Manchester,  N.  H.,  read 
before  the  New  England  Water-Works 
Association,  Mar.  13,  promises  to  be  of 
considerable  value  as  a  historical  docu¬ 
ment  when  printed  in  the  Journal  of 
the  association.  The  subject  of  frozen 
pipes  was  raised.  Discussion  enough 
to  occupy  the  entire  session  could  have 
been  obtained.  It  was  voted  that  a 
committee  should  be  appointed  to 
gather  experiences  with  frozen  pipe 
during  the  past  winter,  which  have 
been  more  serious  in  southern  New 
England  than  during  the  cold  weather 
of  eight  or  ten  years  ago.  In  the 
vicinity  of  Boston  the  frost  has  pene¬ 
trated  to  a  depth  of  6  ft.  and  more. 
President  C.  E.  Davis  announced  the 
appointment  of  the  committee  as  fol¬ 
lows:  Frank  J.  Gifford,  chairman; 
D.  A.  Heffernan,  Thos.  E.  Lally,  Frank 
A.  Meinnes. 

At  a  joint  meeting  of  The  Detroit- 
Ann  Arbor  Section,  American  Institute 
of  Electrical  Engineers  and  The  Detroit 
Engineering  Society,  held  Mar.  15, 
Eskil  Berg,  of  the  turbine  engineer¬ 
ing  department  of  the  General  Elec¬ 
tric  Co.,  Schenectady,  N.  Y.,  spoke  on 
“Recent  Developments  of  Machinery 
for  Ship  Propulsion.”  The  matter  of 
electrically  driven  ships  was  discussed 
and  also  electrical  controls  used  in 
many  places  on  modern  battleships. 

The  Canadian  Society  of  Civil  Engi¬ 
neers,  meeting  in  Montreal,  Mar.  14, 
was  addressed  by  Commander  J.  W. 
Skentelbery,  Royal  Navy,  on  the  sub¬ 
ject,  “Engineering  Activities  in  Con¬ 
nection  with  the  Work  of  the  Navy.” 
Commander  Skentelbery  is  a  member 
of  the  British  Institution  of  Naval 
Architects,  and  represents  the  British 
Navy  in  the  Dominion  of  Canada. 

The  Indiana  Sanitary  Water  Supply 
Assn,  will  hold  its  annual  convention 
in  the  Claypool  Hotel,  Indianapolis, 
Mar.  27-28.  The  association  is  com¬ 
posed  of  Indiana  mayors,  city  engi¬ 


neers,  water-works  and  public  health 
officials,  and  other  interested  citizens. 

At  the  Mar.  13  meeting  of  the 
Engineers’  Society  of  Milwaukee  Prof. 
Cyril  M.  Jansky,  assistant  professor 
of  electrical  engineering.  University 
of  Wisconsin,  gave  an  illustrated  talk 
on  “Science  in  War.”  There  was  also 
an  exhibition  of  a  film  showing  the 
electrical  division  of  the  Chicago,  Mil¬ 
waukee  &  St.  Paul  Railway. 

The  Providence,  R.  I.,  Engineering 
Society  was  addressed  Mar.  4  by  R.  L. 
Beeckman,  Governor  of  Rhode  Island, 
who  told  of  his  experiences  on  the 
European  war  front.  Calvin  W.  Rice, 
secretary  of  the  American  Society  of 
Mechanical  Engineers,  spoke  on  the 
need  of  technically  trained  men  in  the 
war.  The  formation  of  a  clearing 
house  committee  to  obtain  contracts  for 
war  work  for  local  industries  was  ad¬ 
vocated. 

The  Brooklyn,  N.  Y.,  Engineers’ 
Club  held  Mar.  21  a  regular  meet¬ 
ing  at  which  John  C.  Shevlin,  president 
of  the  Shevlin  Engineering  Co.,  Inc., 
presented  an  illustrated  paper  on 
“Economical  Combustion  of  Coal.”  On 
Mar.  21,  “Concrete  Pressure  Pipe” 
will  be  described  with  the  aid  of  lan¬ 
tern  slides  and  discussed  by  A.  M. 
Hirsh,  treasurer.  Lock  Joint  Pipe  Co., 
Ampere,  N.  J. 

The  Society  of  Industrial  Engineers 
and  The  Western  Efficiency  Society 
have  arranged  for  a  conference  on  “La¬ 
bor  Problems  under  War  Conditions.” 
It  will  be  held  at  the  LaSalle  Hotel, 
Chicago,  March  27-29.  With  the  con¬ 
ference  there  is  to  be  an  exhibit  of 
labor-saving  equipment  for  office  and 
factory  use.  George  C.  Dent,  327  South 
La  Salle  St.,  Chicago,  is  conference  sec¬ 
retary. 

The  Levee  and  Drainage  Contractors’ 
Assn,  of  the  United  States  will  hold  a 
conference  at  St.  Louis,  Apr.  23-24  for 
the  purpose  of  demonstrating  how  the 
food  production  of  the  nation  may  be 
increased  by  bringing  under  culUva- 
tion  millions  of  acres  of  arable  land 
now  uncultivated  because  of  overfiow 
or  too  much  water.  All  who  are  inter¬ 
ested  in  this  purpose  are  invited  to 
participate  in  the  conference.  The 
president  of  the  association  is  Otto 
Kochtitzky,  Cape  Girardeau,  Mo.;  C. 
S.  Gannon,  421  National  Bank  of  Com¬ 
merce  Building,  St.  Louis,  Mo.,  is  sec¬ 
retary  and  treasurer. 

The  St.  Paul  Chapter  of  the  Ameri¬ 
can  Association  of  Engineers  will  hold 
its  second  convention  at  the  Commer¬ 
cial  Club,  Apr.  3.  F.  K.  Bennett,  prin¬ 
cipal  assitant  engineer,  Minneapolis  & 
St.  Paul  R.R.,  has  been  nominated  for 
president.  The  request  of  members  in 
Minneapolis  for  a  separate  cliapter  will 
be  discussed. 

The  Vermont  Society  of  Engineers 
held  its  sixth  annual  convention  at 
Burlington,  Mar.  13.  Among  the  im¬ 
portant  matters  discussed  at  the  con¬ 
vention  was  that  of  the  need  of  rebuild- 
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inc  the  highways  of  the  Ftate  in  view 
of  military  needs.  A.  E.  Winslow,  the 
retirinjf  president,  spoke  on  “The  En¬ 
gineer  of  Today,”  followinj:  a  lecture 
by  Charles  H.  Nichols,  New  York,  on 
“Modern  Fireproof  Buildings."  B.  M. 
Hayw'ard,  Montpelier,  research  enKi- 
neer  of  the  Central  V’ermont  Ry.  valu¬ 
ation  department,  was  elected  presi¬ 
dent  of  the  society.  G.  A.  Reed,  Mont¬ 
pelier,  assistant  state  engineer,  is  sec¬ 
retary. 

The  Engineers’  Club  of  Trenton,  N. 
J.,  at  a  special  meeting  Mar.  14,  was 
addressed  by  Dr.  David  B.  Steinman, 
New  York  City,  on  “Historical  Sketch 
of  the  Art  of  Bridge  Building.” 

The  governing  committee  of  the  New 
York  Section  of  the  American  Water 
Works  Assn.,  at  its  meeting  Mar.  7, 
elected  the  following  officers  for  the 
ensuing  year:  President,  William  W. 
Brush,  deputy  and  acting  chief  engi¬ 
neer,  Department  of  Water  Supply, 
Gas  and  Electricity,  New  York  City; 
secretary,  Edward  S.  Cole,  president 
of  the  Pitometer  Co.,  New  York.  Al¬ 
lan  Hazen  has  been  president  for  the 
past  two  years  and  retired  at  the  ex¬ 
piration  of  his  term  of  office  as  a  mem¬ 
ber  of  the  governing  committee. 

Dallas  was  selected  as  the  future 
headquarters  of  the  Texas  Association 
of  Members  of  the  .\merican  Society 
of  Civil  Engineers  at  its  annual  meet¬ 
ing  held  in  Dallas  Mar.  9.  The  fol¬ 
lowing  officers  for  1918  were  elected: 
R.  C.  Gowdy  of  Fort  W'orth,  president; 
J.  H.  Brillhart  of  Dallas,  secretary  and 
treasurer.  At  the  meeting  Prof.  R.  G. 
Tyler  of  the  University  of  Texas  read 
a  paper  on  “Purification  of  Sewage  by 
Aeration  in  the  Presence  of  Activated 
Sludge,”  and  J.  C.  Nagle,  dean  of  the 
school  of  engineering  of  the  Texas  and 
Mechanical  College,  read  a  paper  on 
proper  legislation  for  licensing  engi¬ 
neers  for  the  protection  of  the  pro¬ 
fession  and  the  public. 

Major  Rothrock  of  the  Construction 
Quartermaster  Department  of  the 
Army,  told  of  the  rapid  work  done  in 
constructing  the  cantonment  at  Camp 
Logan,  Houston,  and  Terrell  Bartlett 
read  a  paper  on  the  relation  of  rain¬ 
fall  to  runoff. 

On  Mar.  11  Prof.  John  R.  Allen,  dean 
of  the  college  of  engineering  and  archi¬ 
tecture,  University  of  Minnesota,  ad¬ 
dressed  the  Civil  Engineers’  Society  of 
St.  Paul,  Minn.,  on  “Heating  and  Venti¬ 
lating  of  Residences  and  Other  Build¬ 
ings.” 

The  Providence,  R.  I.,  Engineering 
Society  on  Mar.  22  will  be  addressed 
by  G.  Douglas  Wardrop,  New  York, 
editor  of  Aerial  Age,  on  “The  War  in 
the  Air.”  On  Mar.  27  the  municipal 
engineering  section  of  the  society  will 
hear  Frederick  N.  Connet,  manager 
of  the  Venturi  Meter  department  of  the 
Builders’  Iron  Foundry,  on  “Recent  De¬ 
velopments  in  the  Use  of  the  Venturi 
Meter.”  The  lecture  will  be  illustrated. 
On  Mar.  28  the  efficiency  section  of  the 
society  will  hold  a  social  meeting  and 


will  be  addressed  by  W.  H.  Harriman 
of  the  Universal  Winding  Co.,  who  will 
tell  of  his  personal  experiences  in  en¬ 
gineering  in  Mexico. 

The  Canadian  Society  of  Civil  Engi¬ 
neers  will  hold  its  annual  meeting  for 
Ontario,  at  Toronto,  Mar.  26-27,  for  the 
discussion  of  the  present  fuel  and  pov^er 
situation.  The  opening  address  will  be 
delivered  by  Sir  William  Hearst,  prime 
minister  of  Ontario,  and  there  will  be 
fourteen  other  addresses  by  prominent 
Canadian  engineers. 

On  Mar.  19  The  Western  Society  of 
Engineers  held  a  meeting  at  which 
“Meeting  the  Material  Situation”  was 
discussed,  following  the  presentation 
of  the  work  and  purpose  of  the  Priority 
Division  of  the  Council  of  National  De¬ 
fense  and  the  administration  of  prior¬ 
ity  regulations  governing  the  distribu¬ 
tion  of  construction  materials.  Three 
papers  were  presented  on  the  subject, 
“What  the  Engineer  Can  Expect  from 
Industries  Supplying  the  Basic  Engi¬ 
neering  Materials.”  “Structural  Steel 
Plants”  was  the  subject  of  F.  J. 
Llewellyn,  division  contracting  man¬ 
ager,  American  Bridge  Co.;  “Lumber 
Industry”  that  of  Herman  von 
Schrenk,  consulting  timber  engineer, 
and  “Concrete”  was  the  subject  of 
B.  F.  Affleck,  president  Portland  Ce¬ 
ment  Association. 

The  last  of  the  series  of  lectures  on 
aviation  at  The  Lewis  Institute,  Chi¬ 
cago  branch  of  the  Western  Society  of 
Engineers,  had  for  its  subject  the  de¬ 
velopment  of  the  airplane  engine.  The 
lecturer  was  John  D.  Nies.  He  spoke 
on  Mar.  14. 

The  Associated  Engineering  Societies 
of  St.  Louis  were  the  guests  of  the 
Collimation  Club,  Mar.  20,  at  Washing 
ton  University.  J.  A.  L.  Waddell,  con¬ 
sulting  engineer  of  Kansas  City  and 
New  York,  delivered  an  address  on 
“The  Engineering  Profession  Fifty 
Years  Hence.” 


Personal  Notes 


A  .  R  .  E  I  T  z  E  N  ,  former  office  en¬ 
gineer  in  the  bridge  department  of  the 
Kansas  City  Terminal  Ry.,  has  been 
made  bridge  engineer  of  the  Missouri, 
Kansas  &  Texas  Ry.,  with  headquarters 
at  Dallas,  Texas. 

Charles  S.  Henning  has 
been  made  chief  engineer  of  the  New 
Mexico  Central  Ry.,  with  office  at 
Santa  Fe. 

H.  L .  Sweet,  until  recently  of 
Pekin,  Ill.,  has  been  elected  city  engi¬ 
neer  of  Okmulgee,  Okla. 

W.  R.  Kramer  has  become  an 
assistant  engineer  at  Dayton  for  the 
Miami  Conservancy  District.  He  is  a 
graduate  of  Valparaiso  University,  and 
was  formerly  engaged  in  Government 
work. 

J .  O .  Jones,  assistant  professor 
of  hydraulics  at  the  University  of  Kan¬ 


sas,  has  accepted  an  appointment  as 
testing  engineer  at  the  Government 
munitions  plant  under  construction  at 
Charleston,  W.  Va.  He  is  the  second 
Kansas  University  School  of  Engineer 
ing  man  to  be  called  by  the  Govern¬ 
ment  for  work  on  this  war  munitions 
plant.  Prof.  C.  C.  Williams,  in  charge 
of  railway  engineering  at  the  uni¬ 
versity,  having  been  called  recently  to 
act  as  superintendent  of  the  plant. 

H .  A .  La  Rue  has  accepted  a 
position  as  testing  engineer  for  the 
Missouri  Highway  Commission  with 
headquarters  in  the  Highway  Mate¬ 
rials  Testing  Laboratory  at  the  Uni¬ 
versity  of  Columbia,  Missouri.  Mr. 
La  Rue  has  been  representing  the  Port¬ 
land  Cement  Assn,  in  Kansas. 

E.  Lester  Jones,  superintend¬ 
ent  of  the  United  States  Coast  and 
Geodetic  Survey,  has  been  commissioned 
a  lieutenant-colonel  in  the  Signal  Corps, 
U.  S.  A. 

George  Champe,  Toledo,  has 
been  engaged  by  the  mayor  and  coun¬ 
cil  of  Vermilion,  Ohio,  to  prepare  pav¬ 
ing  plans. 

G .  F .  Ayer,  Galesburg,  Ill.,  who 
has  been  superintendent  of  the  Illinois 
division  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  has  resigned  to  become 
superintendent  of  a  canning  plant  at 
Cape  Fanshaw,  Alaska. 

Robert  L.  Thomas,  who  was 
for  two  terms  city  engineer  of  Eureka, 
Calif.,  has  returned  to  Eureka  and  will 
open  an  office  there. 

Morton  R.  Mavor,  Chicago, 
has  been  commissioned  major  in  the 
Engineer  Corps,  National  Army. 

T.  D.  Hawkins,  formerly  chief 
engineer  of  the  United  Verde  Copper 
Co.;  J.  J.  Stanton,  up  to  a  month 
ago  master  mechanic  of  the  same  com¬ 
pany;  W.  J.  Jamison,  who  was  a 
United  Verde  engineer  before  his  ap¬ 
pointment  to  the  commission  on  state 
institutions  of  Arizona  by  former 
Governor  Campbell;  W.  R.  Fleming 
and  F.  S.  Stitzer,  contractors,  have 
organized  the  Southwestern  Engineer¬ 
ing  &  Construction  Co.  Offices  will 
be  maintained  in  Phoenix,  Prescott  and 
Jerome,  Ariz. 

Charles  F.  Breitzke,  in 
charge  of  the  sanitation  of  the  Jersey 
City  watershed  for  the  past  five  years, 
has  been  assigned  by  Commissioner 
Fagen  to  the  position  of  acting  sani¬ 
tary  adviser  to  the  Jersey  City  water 
department,  in  succession  of  Willard 
C.  Mallalieu.  The  latter,  who  has 
had  charge  of  the  city  water-works 
laboratory  in  Jersey  City,  N.  J., 
since  Dr.  George  E.  McLaughlin  en¬ 
listed  as  a  lieutenant  in  the  navy,  left 
Mar.  14  for  Camp  Greenleaf,  Grorgia. 
to  assume  the  duties  of  captain  in  the 
National  Army,  assigned  to  the  sani¬ 
tary  corps. 

Morris  L.  Cooke,  Philadel¬ 
phia,  who  has  been  serving  for  some 
months  on  the  storage  committee  of 
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the  Council  of  National  Defense,  has 
resigned  and  will  go  to  the  Emergency 
Fleet  Corporation  to  assist  the  general 
manager  with  organization  matters. 

Leon  F.  Hammond,  formerly 
with  the  U.  S.  Forest  Service  at  Gor¬ 
ham,  N.  H.,  is  now  with  the  U.  S.  Coal 
&  Coke  Co.,  Lynch,  Ky. 

B.  M.  Atwood  has  been  ap¬ 
pointed  state  engineer  of  Arizona, 
succeeding  Lamar  Cobb,  who  resigned 
to  enter  private  practice  in  Phoenix. 

Thomas  L.  Amiss,  heretofore 
assistant  superintendent  of  the  Shreve¬ 
port,  La.,  water  department,  has  suc¬ 
ceeded  W.  R.  Goss  as  superintendent. 

John  C.  Tracy,  head  of  the 
department  of  civil  engineering  in  the 
Sheffield  Scientific  School  of  Yale  Uni¬ 
versity,  has  been  granted  leave  of  ab¬ 
sence  by  the  university  in  order  to 
enable  him  to  become  the  executive 
head  of  the  New  Haven  war  bureau  of 
the  Connecticut  State  Council  of  De¬ 
fense.  Professor  Tracy  was  formerly 
professor  of  structural  engineering  in 
the  Sheffield  Scientific  School,  and  be¬ 
came  head  of  the  department  in  19t5, 
when  he  succeeded  the  late  Prof.  A.  J. 
DuBois.  He  was  graduated  from  the 
school  in  1890  and  received  the  degree 
of  civil  engineer  in  1892.  After  en¬ 
gaging  for  a  time  in  bridge  construc¬ 
tion  work  he  became  assistant  on  the 
school  faculty  in  1892,  instructor  in 
1894  and  professor  of  structural  engi¬ 
neering  in  1915. 

Grover  E.  Bear  has  resigned 
his  office  of  assistant  city  engineer 
of  Allentown,  Penn.,  department  of 
sewers  and  surveys,  and  has  become 
associated  with  the  Fuller  Engineer¬ 
ing  Co.  with  main  offices  at  Allentown, 
Penn.  His  resignation  became  effect¬ 
ive  Mar.  16. 

John  Berg,  assistant  engineer 
with  Ralph  Modjeski,  Chicago,  is 
spending  part  of  his  time  with  the 
board  of  engineers,  Quebec  Bridge, 
Montreal,  in  connection  with  work  cn 
the  technical  data  for  the  official  re¬ 
port  on  the  design  and  construction  of 
the  bridge. 

Claude  G.  Benham,  formerly 
assistant  chief  engineer  of  the  Vir¬ 
ginia  Railway  &  Power  Co.,  Norfolk, 
Va.,  is  now  a  captain  in  the  Coast  Ar¬ 
tillery  Corps,  U.  S.  A.,  at  Fort  Mon¬ 
roe,  Va. 

William  C.  Groeniger, 
state  plumbing  inspector  of  Ohio,  has 
been  commissioned  captain  and  ap¬ 
pointed  a  member  of  the  expedition  of 
sanitary  engineers  and  doctors  which 
will  begfin  the  work  of  establishing 
modern  drainage  systems  and  securing 
adequate  pure  water  supplies  for 
Palestine. 

P.  B.  Breneman,  professor  of 
mechanics  and  materials  of  construc¬ 
tion  at  the  Pennsylvania  State  College, 
has  been  appointed  in  install,  organize 


and  operate  a  department  of  tests  for 
the  naval  aircraft  factory  in  the  U.  S. 
Navy  at  League  Island,  Philadelphia, 
Penn.  He  has  been  granted  a  leave  of 
absence  to  do  this  work. 

Frederick  W.  Simonds,  of 
Ridgewood,  N.  J.,  has  been  appointed 
city  engineer  of  Rahway,  N.  J.  He  is 
a  graduate  of  the  Massachusetts  Insti¬ 
tute  of  Technology  and  was  an  engineer 
in  the  construction  and  maintenance  de¬ 
partment  of  the  New  York  Central  rail¬ 
road.  He  was  also  municipal  engineer 
of  Ridgew'ood,  N.  J. 

R.  Clyde  Harvey,  formerly  of 
Wadsworth,  Ohio,  has  become  city  engi¬ 
neer  of  Kent,  Ohio.  He  is  a  graduate 
of  Ohio  Northwestern  University. 

Pearse  &  Greeley,  Chicago, 
have  been  selected  to  act  as  consulting 
engineers  in  the  preliminary  work  for 
the  construction  of  the  proposed  im¬ 
pounding  dam  for  the  water  system  of 
Jacksonville,  Ill. 

H.  A.  Perkins,  for  the  past 
four  years  city  engineer  of  Leaven¬ 
worth,  Kan.,  resigned  Feb.  26.  He  will 
engage  in  the  motor  car  business  in 
Leavenworth. 


Obituary 


Winfield  Scott  Chaplin, 
former  dean  of  Lawrence  Scientific 
School,  Harvard  University,  and  re¬ 
tired  chancellor  of  Washington  Uni¬ 
versity,  St.  Louis,  Mo.,  died  Mar.  12. 
He  was  graduated  from  the  United 
States  Military  Academy  in  1870. 
He  served  in  the  army  several  years, 
and  in  1874  became  professor  of  math¬ 
ematics  at  the  University  of  Maine. 
From  1887  to  1893  he  was  professor 
of  engineering  at  the  Imperial  Uni¬ 
versity,  Tokio.  Later  he  was  in  the 
engineering  department  at  Union  Col¬ 
lege,  in  Schenectady,  N.  Y.,  and  dean 
of  Lawrence  Scientific  School.  Pro¬ 
fessor  Chaplin  was  born  at  Glenburn, 
Me.,  Aug.  22,  1847. 

C.  P.  McCully,  special  agent 
in  the  office  of  the  general  superintend¬ 
ent  of  transportation  of  the  Pennsyl¬ 
vania  Railroad,  died  Mar.  8  at  Bala, 
Penn.  Mr.  McCully  had  been  in  the 
service  of  the  Pennsylvania  Railroad 
nearly  47  years,  having  been  first  em¬ 
ployed  on  July  17,  1871,  as  rodman, 
on  what  is  now  the  Pittsburgh  division. 
After  promotion  to  assistant  super¬ 
visor,  Mr.  McCully  in  1878  was  made 
supervisor  in  the  Altoona  yards.  In 
1881  he  was  transferred  to  Philadel¬ 
phia  as  chief  clerk  to  the  general  su¬ 
perintendent  of  transportation,  remain¬ 
ing  in  that  capacity  for  35  years.  On 
Feb.  16,  1916,  he  was  made  special 
agrent. 

Fr.^  DERICK  Endicott  died 
Mar.  12  at  Canton,  Mass.  He  was  bom 
in  1839  and  began  his  career  as  a  civil 
engineer  by  surveying  for  the  late 


Henry  F.  Walling.  Later  he  measured 
the  carriage  road  from  the  Glen  House 
to  the  summit  of  Mt.  W'ashington,  for 
the  state  map  of  New  Hampshire. 

In  his  home  town.  Canton,  he  had 
held  many  offices,  including  that  of  se¬ 
lectman,  also  superintendent  of  schools, 
water  commissioner  and  hydraulic  engi¬ 
neer  for  the  town  water-works. 

John  T.  Kinder  died  Mar.  12 
at  Noblesville,  Ind.  For  fifty  years  he 
was  superintendent  of  bridire  construc¬ 
tion  work  on  the  Lake  Erie  &  Western 
Railroad. 

POMPEYO  SaRIOL  Y  SiLVA, 
civil  engineer,  Camaquey,  Cuba,  died 
Feb.  26.  He  was  a  graduate  of  Rens¬ 
selaer  Polytechnic  Institute. 

Hugh  C.  Smith,  who  was  at 
one  time  a  member  of  the  Louisiana 
State  Board  of  Engineers,  surveyor  of 
the  Louisiana  Oyster  Commission  and 
who  took  an  active  part,  as  engineer, 
in  many  of  the  improvements  in 
Louisiana  and  Mississippi,  died  Mar. 
2  in  New  Orleans.  He  was  a  native 
of  Mississippi  and  was  58  years  old. 
He  had  charge  of  the  survey  of  Nat¬ 
chez,  Miss.,  harbor  for  the  U.  S. 
Government  and  later  was  engaged  in 
survey  work  for  various  railroads.  He 
was  at  one  time  chief  engineer  of  the 
Louisiana  Conservation  Commission. 

Rear  Admiral  John  Addi¬ 
son  Baxter  Smith,  U.  S.  N., 
retired,  died  in  New  Orleans  Mar.  9. 
He  was  born  in  Baltimore,  Md.,  in 
1843,  and  entered  the  naval  service  as 
a  third  assistant  engineer  in  1863.  He 
became  a  chief  engineer  in  1892,  and 
in  1899,  when  the  engineer  corps  was 
abolished,  he  was  transferred  to  the 
line  with  the  rank  of  commander.  He 
was  promoted  to  be  captain  Juno  8, 1902, 
and  until  1908,  when  he  retired  as  a 
rear  admiral,  he  was  president  of  the 
board  on  changes  in  machinery  of 
vessels  building  on  the  Atlantic  coast, 
and  had  full  charge  of  reconstructing 
and  building  the  machinery  of  the  de¬ 
partment.  He  built  the  machinery  for 
the  battleship  Connecticut.  Rear  Ad¬ 
miral  Smith  was  a  member  of  the 
Society  of  Naval  Architects  and  Marine 
Engineers  and  the  American  Society 
of  Naval  Engineers. 

Nelson  J.  Roscoe,  probably 
the  oldest  surveyor  and  civil  engineer 
in  the  United  States,  died  in  New  York 
Mar.  18  in  his  ninety-ninth  year.  He 
was  a  surveyor  on  the  Union  Pacific 
Railroad  during  its  construction  and 
later  for  the  Missouri,  Kansas  &  Texas 
Railway. 

Jose  Lombillo  Clark  died 
recently  in  Cuba.  He  was  a  well- 
known  civil  engineer  of  the  island  and 
held  the  office  of  director  of  public 
works  in  the  administration  of  Presi¬ 
dent  Palma  and  during  the  second 
American  intervention.  Recently  he 
was  associated  with  Jose  M.  Tarafa, 
being  technical  adviser  to  the  latter 
in  several  of  his  enterprises,  chief 
among  which  was  the  Northern  Rail¬ 
way. 
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from  completion.  The  resolutions 
adopted  by  the  Bourse  were  forwarded 
to  Director  General  McAdoo  and  also 
to  members  of  the  Pennsylvania  dele- 
jration  in  Congress. 

Shorts  Timbers  Allowed 
in  Wooden  Ships 

Shipping  Board  Hastens  Work  by 
Ch.'\nging  Specifications — Permits 
Laminated  Construction 

As  a  result  of  a  conference  between 
the  Shipping  Board  and  members  of 
the  Southern  Pine  Assn.,  modifications 
were  made  in  the  ship  timber  require¬ 
ments  in  order  to  speed  up  wooden  ship 
construction  on  the  Atlantic  and  Gulf 
coasts.  The  new  ruling  by  the  Ship¬ 
ping  Board  permits  the  use  of  lami¬ 
nated  or  “  built-up  ”  construction  in 
ship  framing,  doing  away  with  the  ne- 
essity  for  extremely  large  sizes  in  tim- 
bt  rs  originally  specified  for  the  Ferris- 
type  ship,  which  were  only  procurable 
in  the  far  West.  The  changes  in  struc¬ 
tural  methods  were  granted  after  a 
conference  in  Washington  between  offi¬ 
cials  of  the  Shipping  Board  and  rep¬ 
resentatives  of  the  association. 

Under  the  new  rules  the  Southern 
Pine  manufacturers  have  pledged  them¬ 
selves  to  produce  material  sufficient  to 
build  at  least  300  modified  Ferris-type 
ships  a  year.  Eliminating  the  extreme 
sizes  of  timbers  from  the  wooden  ship 
specifications  not  only  facilitates  greater 
production  and  more  rapid  work  in 
southern  shipyards  already  in  oper¬ 
ation,  but  is  expected  to  result  in  the 
establishment  of  numerous  additional 
yards. 


12%  Dividend  for  Troy  Wagon 
Workers 

A  dividend  to  employees,  based  on 
1917  wages  paid,  was  declared  Mar.  15 
by  the  Troy  Wagon  Works,  of  Troy, 
Ohio.  The  dividend  was  based  upon 
length  of  service,  employees  who 
worked  the  entire  year  receiving  12% 
of  their  wages,  those  working  6 
months  getting  6%,  and  those  employed 
one  month,  1%. 


Monorail  Electric  Hoist  Manufac¬ 
turers  Organize 

To  coordinate  in  war  work  and  to 
standardize  their  equipment  in  order 
to  expedite  production,  an  association 
of  manufacturers  of  monorail  electric 
hoists,  known  as  the  Electric  Hoist 
Manuifacturers’  Assn.,  was  organized 
recently.  At  the  request  of  the  War 
Industries  Board  the  association  is 
compiling  data  concerning  the  produc¬ 
tive  capacity  of  the  various  plants  as 
well  as  the  effect  which  priority  orders 
and  embargoes  on  shipments  have  had 
upon  the  trade. 

The  members  are:  the  Brown  Hoist¬ 
ing  Machinery  Co.,  Detroit  Hoist  &  Ma¬ 
o'  ine  Co.,  Euclid  Crane  &  Hoist  Co., 
The  Franklin-Moore  Co.,  Link  Belt  Co., 
F'leper  Crane  &  Hoist  Works,  Shepard 


Electric  Crane  &  Hoist  Co.,  Sprague 
Electric  Works,  and  the  Yale  &  Towne 
Mfg.  Co.  The  following  officers  were 
elected:  F.  A.  Hatch,  Shepard  Electric 
Crane  &  Hoist  Co.,  chairman;  F.  W. 
Hall,  Sprague  Electric  Works,  vice- 
chairman;  C.  W.  Beaver,  the  Yale  & 
Towne  Mfg.  Co.,  secretary-treasurer. 

Meetings  will  be  held  monthly. 


Bulky  Exhibits  Are  Barred  at 
Water-Works  Conventions 

No  heavy  or  bulky  exhibits  will  be 
permitted  at  the  annual  convention  of 
the  American  Water-Works  Association 
to  be  held  at  St.  Louis,  May  13-18,  or 
at  the  Southwestern  Water- Works  As¬ 
sociation  convention  at  Tulsa,  Okla, 
Apr.  23-26.  The  limitation  of  exhibits 
to  pictures  and  small  samples,  such  as 
a  salesman  may  carry,  was  decided 
upon  by  the  exhibit  committee  of  the 
Water-Works  Manufacturers’  Associa¬ 
tion  at  a  recent -session  in  New  York. 
The  step  was  taken  in  order  to  aid  the 
government  in  relieving  freight  con¬ 
gestion. 


Limestone  Men  Present  Case 
of  the  Building  Industries 

Secretary  McAdoo  and  Members  of 
Congress  Hear  Indiana  Committee 
on  State  of  Business 

A  committee  representing  the  build¬ 
ing  and  business  interests  of  Bedford, 
Ind.,  the  Indiana  limestone  center,  re¬ 
cently  discussed  with  members  of  Con¬ 
gress  and  Secretary  McAdoo  the  state 
of  the  general  building  industry  and  the 
Indiana  limestone  situation. 

It  was  stated  that  4000  men  were  idle 
in  Lawrence  and  Monroe  counties,  In¬ 
diana,  whereas  6000  were  employed  on 
limestone  production  at  this  season  in 
ether  years. 

There  was  some  discussion  on  the 
present  general  policy  of  discouraging 
all  commercial  building  operations. 
The  committee  made  it  clear  that  it  did 
not  expect  normal  activity,  but  believe 
that  industry  should  be  permitted  to 
live  so  long  as  it  does  not  interfere 
with  war  work.  It  was  stated  that 
60,000  men  in  the  building  crafts  were 
out  of  work  in  Chicago. 

It  was  pointed  out  to  Mr.  McAdoo 
that  the  building  industry  involves  an 
annual  wealth-producing  turnover  of 
$2,000,000,000,  employing  directly  an 
average  of  1,500,000  men,  earning 
probably  $6,000,000  daily,  and  that  no 
nation  can  weather  the  sudden,  almost 
total  extinction  of  such  a  vital  factor  of 
its  industrial  establishment. 

There  was  incidental  reference  to  the 
activities  of  the  capital  issues  commit¬ 
tee  of  the  Federal  Reserve  Board.  Mr. 
McAdoo  asserted  that  the  duties  of  that 
committee  are  purely  of  an  advisory 
nature,  that  there  is  nothing  compul¬ 
sory  in  its  pronouncements,  that  no 
work  had  been  prohibited,  and  that  it 
is  his  desire  and  that  of  the  Government 
to  “maintain  the  poise  of  industry.” 


Structural  Shops  55 '/2%-  Full 

The  record  of  the  Bridge  Builders 
and  Structural  Society,  as  collected  by 
its  secretary,  shows  that  during  last 
month  55 %%  of  the  entire  capacity  of 
the  bridge  and  structural  shops  of  the 
country  was  contracted  for. 


Business  Notes 


Harold  L.  Bond,  president  of  Har¬ 
old  L.  Bond  Co.,  Boston,  has  been 
appointed  manager  for  the  New  Eng¬ 
land  district  of  the  division  of  produc¬ 
tion,  U.  S.  Shipping  Board,  Emergency 
Fleet  Corporation.  He  will  devote  all 
of  his  time  to  the  work.  All  contracts 
for  equipment  placed  with  New  Eng¬ 
land  manufacturers,  whether  intended 
for  ships  being  built  in  New  England 
or  in  other  parts  of  the  country,  will 
come  under  its  jurisdiction. 

The  Dingle-Clark  Co.  has  been  or¬ 
ganized  with  offices  at  536  Engineers’ 
Building,  Cleveland,  Ohio,  and  will 
handle  a  complete  line  of  motors, 
transformers,  controllers  and  turbo¬ 
gears.  The  organizers,  Howard  Din¬ 
gle  and  W.  W.  Clark,  were  until  Feb. 
1  respectively  district  manager  and 
assistant  manager  of  the  Crocker- 
Wheeler  Co.  in  Cleveland.  Both  are 
well  known  in  Ohio  electrical  circles 
by  reason  of  their  ten  years’  activity  in 
this  territory. 

The  New  York  office  of  the  Fort  Pitt 
Bridge  Works  has  been  removed  to  29 
Broadway.  Schuyler  B.  Knox,  con¬ 
tracting  engineer,  is  in  charge. 

Kern-Hunter  Co.,  distributor  of  con¬ 
tractors’  equipment,  Milwaukee,  Wis., 
announces  that  it  has  taken  on  the  com¬ 
plete  line  of  contractors’  and  industrial 
plant  equipment  made  by  the  Chain  Belt 
Co.  The  company  will  represent  the 
Chain  Belt  Co.  in  Wisconsin  and  north¬ 
ern  Michigan.  Mr.  Hunter  recently  ac¬ 
quired  for  his  company  a  complete 
fabricating  plant  for  the  manufacture 
of  steel  derricks. 


S.  J.  Cogan,  one  of  the  best-known 
contractors’  equipment  salesmen  in 
Chicago,  has  joined  the  sales  organiza¬ 
tion  of  the  Ransome-Leach  Company. 

New  equipment  needed  by  the  Bu¬ 
reau  of  Yards  and  Docks,  Navy  De¬ 
partment,  has  just  been  announced. 
At  the  Philadelphia  Navy  Yard  the 
bureau  plans  to  install  three  electric 
traveling  cranes  in  the  aircraft  fac¬ 
tory  at  a  cost  of  about  $36,000.  Two 
turbo-generators  are  also  needed  at 
this  yard,  to  cost  $36,000.  At  Puget 
Sound  (Bremerton)  two  turbo-gene¬ 
rators  are  also  needed  at  about  the 
same  cost. 
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Proposals 


Bids  Se^  Eng. 

Close  News-Record 

Mar.  26  Trenton.  N.  J . Mar.  21 

Mar.  27  l>es  Moines,  la . Mar.  21 

Mar.  27  K1  SeKundo.  Cal . Mar.  21 

Mar.  27.  Center  City.  Minn . Mar.  7 

Mar.  27.  Janesville,  Wis . Mar.  14 

Mar.  27  Rhode  Island . Mar.  21 

Mar.  28  Ft  Wayne.  Ind . Mar.  21 

Mar.  28  Michigan  . Mar.  21 

Mar.  28  Tacoma.  AVash . Mar.  21 

Mar.  28  South  Boston.  Mass  (Bos¬ 
ton  P.  O. ) .  '■ 

Mar.  28  St.  Joseph,  Mich . 

Mar.  29  Ann  Arbor,  Mich . 

Adv.  Mar.  21. 

Mar.  29.  Ohio  . 

Mar.  29.  Tasewell.  Tenn.  . 

Mar.  30  Davenport,  la . 

Apr.  1.  Morgantown,  W.  Va. .... 

Apr.  1,  Indiana  . 

Apr.  1.  Vermillion,  S.  D . 

Apr.  1  California . 

Apr.  1  Drumright,  Okla . 

Apr.  1  Sonora.  Cal . 

Apr.  1  Franklin,  W.  Va . 

Apr.  2  Salinas,  Cal . 

Apr.  2  Kveleth,  Minn . 

Apr.  2  Elkins.  W.  Va. . 

Apr.  2  East  San  Diego,  Cal . 

Apr.  2  Visalia,  Cal . 

Apr.  2  Shelton.  Wash . 

Apr.  2  I>avenport.  la.  . 

Apr.  2  Indiana  . 

Apr.  2.  Hickman,  Ky . 

Apr,  2.  Indiana  . 

Apr.  2.  Richmond.  Ky . 

Apr.  3.  Weston.  W.  Va . 

Apr.  3  Concord,  X.  C . 

Apr.  4.  Michigan  . 

Apr.  4.  Defiance.  O . 

Apr.  8  Bradentown.  Fla. . 

Apr.  8  Seattle,  Wash . 

Apr.  9  Seattle.  Wash . 

Apr.  10  Peru.  Ind.  . 

Apr.  12  Centerville.  Tenn . 

Apr.  13  St  Albans.  W.  V’a . 

Apr.  15  Delaware  . 

Apr.  16  Michigan  . 

Adv.  Mar.  21. 

Apr.  23.  Santa  Domingo,  West  In¬ 
dies  . '..... 

May  1.  Vancouver,  Wash . 


Bids 

Close 

Mar.  26  Hartford.  Conn.  . 
Mar.  27  Pittsburg,  Kan.  . 

Mar.  27  Erie,  Pa.  . 

Apr.  1  Massapequa.  N.  T. 
Apr.  1.  Albany,  N.  Y,  , , 
Apr.  1.  Cleveland.  O.  . . . 
Apr.  8  Cincinnati.  O.  . . , 
Apr.  10  Keyser,  W.  Va.  . . 

Apr.  10  Marietta,  O . 

Apr.  IS  Albany,  N.  Y. 

Apr.  17.  Jersey  City,  N,  J, 


See  Eng. 
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. Mar.  21 

. Mar  21 

. Mar.  21 

. Mar.  21 

. Feb  2S 

I . Mar  14 

. . Mar.  21 

. Mar.  21 

. Mar.  21 

. , , . .  ,Mar.  21 
. Mar.  14 
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43,  43*  and  b  and  44  Inclusive 


WATER-WORKS 


See  Eng. 
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Bids 

Close 


Mar.  22  Harrisburg.  Pa . I 

Mar.  23.  Billings.  Mont . I 

Mar.  25  Oregon,  Ont . 1 

Mar.  26  Norwood,  O.  (Cincinnati.  P. 

O)  . I 

Mar.  26  Cincinnati.  O . I 

5lar.  26  Niagara.  WIs . I 

Mar.  28  Ontario,  Ore . 1 

Mar.  29  Fremont.  Neb . 1 

Mar.  30  York  Twp.,  Ont . I 

Mur.  31  Pratt,  Kan . 1 


.Mar.  14 
.Mar.  14 

•  Mar.  21 
.  Mar.  7 
.Mar  14 
.Mar.  14 
.Mar  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 

•  Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  14 
.Mar.  14 
.Mar.  14 
.Mar  14 
.Mar.  21 
Mar.  14 
.Mar.  14 
.Mar.  21 
.Mar  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar  21 
.Mar.  21 


FEDERAL  GOVERNMENT  WORK 


Mar.  23.  Oenerator  Sets,  Copper 
Cable,  etc. — Washin^on, 

D.  C . Mar.  7 

Mar.  25  Distilling  Plant  —  Port  Isa- 

bell,  Tex . Mar.  21 

Mar.  25  Water  Supply  Connection — 

Puget  Sound,  Wash. 

(Bremerton  P.  O.) . Mar.  21 

Mar.  25.  Marine  Railway  Depots — 

San  Diego.  Cal . Feb.  28 

Mar.  25.  Centrifugal  Pumps — Ports- 

nrtouth.  N.  H . Mar.  14 

Mar.  25,  Electric  Traveling  Crane — 

New  Orleans.  Da . Mar.  14 

Mar.  25.  Beartrap  Leaves  —  Louis¬ 
ville.  Ky . Feb.  28 

Adv.  Feb.  28  to  Mar.  21. 

Mar.  26  Bridges — Leupp,  Aria . Mar.  21 

Mar.  27.  Steel,  Dipper  Lips,  etc. — 

— Washington,  D.  C . Mar.  14 

Mar.  28.  Dredging  —  Philadelphia, 

Pa . Mar.  7 

Mar.  28.  Repairs  to  Asphalt  Pave¬ 
ment,  Washington,  D.  C.  .Mar.  14 
Apr.  1.  Dredging — Baltimore,  Md. .Mar.  7 
Adv.  Mar.  7  to  21. 

Apr.  1  Steel  Tank — Norfolk.  Va. ..Mar.  21 
Apr.  1  Fire  Protection  System  — 

Hingham,  Mass . Mar.  21 

Apr.  1  Mechanical  Stokers — Phila., 

Penn . Mar.  21 

Apr.  3.  Levee  Works — St.  Louis, 

Mo . Mar.  14 

Adv.  Mar.  14  and  21. 

-Apr.  6.  Pipe  and  Fittings — Ft.  Sill, 

Okla . Mar.  7 

•Apr.  6.  Heating  Plant  —  Phoenix. 

Arlz . Mar.  14 

Apr.  e.  Machinery — Pittsburgh,  Pa.Mar.  14 
Adv.  Mar.  14  and  21. 

Apr.  8.  Ditch — Ei  Paso.  Tex . Mar.  14 

Apr.  8.  Drainage — Las  Cruces,  N. 

M . Mar.  7 

Adv.  Mar.  7. 

Apr.  10.  Revetment,  etc.  —  Nome, 

Alaska  . Feb.  7 

Apr.  10  Excavation — Boston,  Mass.. Mar.  21 
Adv.  Mar.  21. 

Apr.  11  Dredging  —  New  London. 

Conn . Mar.  21 

Adv.  Mar.  21. 


SEWERS 


Mar  21 
Mar.  21 
Feb.  28 
Mar  21 
Mar  21 
Mar.  14 
Mar.  14 
Mar  21 
Mar  21 
Mar.  21 
Mar.  21 
Mar.  21 
Mar.  14 


Mar.  22  Long  Island  City,  N.  Y. 

Mar.  23  West  Allis,  Wis . 

Mar.  26  Stratford,  Conn . 

Mar.  25  Cincinnati,  O . 

Mar.  26  Plainfield.  N.  J . 

Mar.  26.  Long  Beach.  Calif . 

Mar.  2«  Columbus.  O . 

Mar.  26  Columbus.  O . 

Mar.  26  Cincinnati.  O . 

Mar.  26  Kenosha.  Wis . 

Mar.  28  Cleveland,  t) . 

Apr.  1  Salina.  Kan . 

Apr.  2.  Toledo.  O . 


BRIDGES 


Mar.  7 
.Mar.  21 
.Mar.  21 
.Mar.  21 
.Mar.  28 
Mar.  7 
.Mar.  21 
.Mar.  21 
.Mar.  21 
Mar  21 
Mar.  21 
Mar  21 
Mar.  21 
Feb. 
Mar.  14 
Mar.  21 
Mar.  21 
Mar  14 
Mar.  14 
Mar.  21 
Mar.  21 
Mar.  21 
Mar.  21 
Mar.  21 
Feb.  7 


Mar.  25.  T^incaster,  O . 

Mar.  25  Wheaton.  Ill . 

Mar.  26  Belleville.  Ill . 

Mar.  28  Ft  Wayne.  Ind . 

Mar.  28  Wampum.  Pa . 

Mar.  30.  Caledonia.  Minn . 

Apr.  1  Franklin.  W.  Va . 

Apr.  1  Salina.  Kan . 

Apr.  1  Connersvllle.  Ind . 

Apr.  2  Kansas  City,  Cal . 

Apr  2  Watertown.  S.  D . 

Apr.  2  Greenfield.  Ind . 

Apr.  2  Brookings,  S.  D . 

Apr.  2,  Gregory.  S.  D . 

Apr.  4.  Williamson.  W.  Va . 

Apr  4  Monroe.  La . 

Apr.  5  Ft.  Wayne.  Ind . 

Apr  6.  Shreveport.  La . 

Apr.  9.  Columbus.  O . 

Apr.  9  Northbend.  Wash . 

Apr.  10  New  Martinsville,  W.  Va. 

Apr.  13  St.  Albans,  Wis . 

Apr.  13  Mlfinintown.  Pa. . 

Apr.  16  Sisseton,  S.  D . 

May  1.  Vallejo.  Cal . 


EXCAVATION  AND  DREDGING 


Mar.  25  Clarion,  la . 

Mar.  25  Jefferson.  la.... 
Mar.  25  Northwood,  la.. 
Mar.  26  St.  John,  Minn.. 
Mar.  26.  Winamac,  Ind. 
Apr.  1  Maringo.  la.  — 
Apr.  6.  Ft.  Dodge,  In 
Apr.  9.  Oswego.  N.  Y. . . 

Adv.  Mar.  14. 
Apr.  9.  lihJiton,  N.  Y. . . . 

Adv.  Mar.  14 
Apr.  9.  Herkimer,  N.  Y. 

Adv.  Mar.  14 
Apr.  10.  Huntington.  Ind. 
Apr.  15  Madison.  Wis.  . 

Adv.  Mar.  21. 


Mar.  7 
Mar  21 


MISCELLANEOUS 


INDUSTRIAL  WORKS 


Mar.  23.  Bulkhead — Baltimore,  Md.  Mar.  7 
Adv.  Mar.  7. 

Mar.  26  Transformers  and  Renla- 

tors — Los  Angeles.  Cfal. .  .Mar  21 
Mar.  29  Incinerator — Paducah.  Ky..Mar.  21 
Apr.  2  Levee  Work — Pittsfield.  III. Mar.  21 
Apr.  2  Steel  Reinforcement  —  Co¬ 
shocton.  O . Mar.  21 

Adv.  Mar.  21. 

Apr.  2  Quay — Beaumont,  Tex.  ,..Mar.  21 
Adv.  Mar.  21. 

Apr.  6  Civic  Center  —  Baltimore, 

Md . Mar.  21 

Apr.  16  Levee  Work  —  Muscatine. 

la  . Mar  21 

Adv.  Mar.  21. 


Mar.  26  Yonkers.  N.  Y . 

Mar.  27  Long  Island  City.  N.  T 
Apr.  1.  Jersey  City,  N.  J.  . . 

Apr.  1.  Cleveland.  O . 

Apr.  2  Portland.  Ore . 


STREETS  AND  ROADS 


Feb.  28 
Feb.  28 
Mar.  7 
Mar.  14 
Mar.  21 
Mar.  21 
Mar.  21 
Mar  21 
Mar.  14 
Mar  14 
.Mar.  21 
.Mar.  21 


Mar.  23.  Hazard.  Ky. 
Mar.  23.  Atlanta.  Ga. 
Mar.  25.  Tracy,  Minn. 
Mar.  25  I.rfinca8ter,  O. 
Mar.  25  Salem.  N.  J.. 
Mar  26  Cincinnati.  O. 
Mar.  26  Austin.  Tex.. 
Mar  25  Ravenna.  O. . 
Mar.  26  Pennsylvania 
Mar  26  Belleville.  III. 
Mar.  26  New  York.  N 
Mar.  26  Gaffney.  Vex. 
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BUILDINGS 


Mar.  25.  Rockport,  Ind.  . . 

Mar.  26.  Fargo,  N.  D . 

Mar.  25  Missoula.  Mont  ., 
Mar.  25  Rochester,  N.  Y.  , 
Mar.  25  New  Haven,  Conn. 
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